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Ji_Cv (_ Q4-trl _jLlSLII 1 Juk 

4_iijelLll (_jLi {ys tilli Jjjij ' i i ntj 

<__)Li5LII j jlo^ .*4jLcjJIj 
3jLjj_« 4_uliJI 4 "mmU ."\j q U ^<u 1 1969 ^Lc. ^JjVI 
<L*_lLs CjJulC.\ i 1975 ^Lc. jj_uaJI 4er3 la 
Ijla . 1979 2bu!jJI c^l^j <1976 ^ 41] Ij 

LuLLajjj ciU5j) *tjJi]t ^L^ T laI (Jj-ta 

john ch^-~ < <i^j 5ilL-uVI jjfc <_jLi5LII l_3]J_«j 
4jl«Lv ^ Lev jJ^ 11 IjLe-ul t Postgate 
ljUJ l^j .Sjetlil 2SUL Sussex j.iC.mi 
4_^LitJj t 4 -l^.UJI CjL stjVLj J t~ mij 4jLo* {ja Ij_u£ 
Ljj— u5Lu Jit-u ^3JI 4 jjU.£] 1 Levji^-u^SLJL I ijr £> 
L^Ia Ltiu * Ijj-l tSLJ' cj jaj Cjj^_i5LI1 

ejb>U 1 jLL<-uI 4>Jljv JlJLs t jLL<-oI 

4>j_>. ^L^ L*£ ^ 3 j t 4 _jl«L>. 4 j*\j i o^l5LH 

liLleu^Uj '<gjj 4jlaL>- ^ <<Uit 15Lu_ol 

4jj^-^«_U-ll ueU ^1-Cc-L-^L^ 

. (j Lev VI 4_*_aL>JI 4 j , ,,j tl 4 j9^_3JI 

Lcj-<Idj_a-4j I j_i£: 4-lLc. Jje L^-c— jLiSLII JjLujj 
4(jL<_4j_jVl 3Lev c__<_uJI CjLcjjJojJLI jhs>»\ qa 

j^LlILj L« Jjlj .^-e3lje>JI jl cjLjjj^LJLI 

i^jia Lt-t-JI ^jLk5l 

■ 


(Of> jjuoJI bJB S SUB 


QtwuUlg CjL»9jS-uJI 


^Ulj V o_seJ_3 . 4_4LuL>JI c_-<_j 1 jp. Jl>*I ciJJli o^LJj ♦ £*LpjVIJ 4 j JulII 

3L^jjj_ao i^c. 3~,,.~I La SjjuuUI ^ $y \Ijp LuLp. oi 3 < 

.. c_jL£JI <Jj) <<o4 <LlIc jjJl 3 La (-dl jj 5 CjLjj^JlI dJUj 
CjLkq^ j a "*4 4 jL3jj 4jLp. jjj < a al JljlII J-oTlaj o^ lilj 

^£> j < m j 1 $ 4_j£pj 4_p.ljjJI (J-u-4sL>J,l £-LaJ LfcjjJ 

CjLijj^LJL! ciJjLijj . 4_ulJ ulII 4jL>-L>. <j_a g.^-tTaj (jL<_ujVI aL*_al 

j_jL^II LLlIc. q ,i.uj (_p.Il da Ljj Lg-tSU I j 4_olZL>JJ 4 g »UVl 4_cl_u-o 

4_j_a^Vl 4~M iVa (j- 4 ^pLLitllJI (_^ CjLjjjiLJL! (j_a ^jLt^jVl Jt_u2J 

4j9j^ c j_a (jy£ (jLajVl oLajVI 3jJl] LfcVjJj .. 4jLl>. CjLLajj 
..) cfltjLpJl <j_a 

^PsIj-aVI t- > I mmj JjLUlI cpjLpJI CjLjjjSIjII 

J>Lt> p HI MJ 4 I J-U2->- ^jj/L-LII ^Ijjl JLJ-^>«J (^p^Ltl Cxjl£j . . 4^JjVIJ 

lJjJLlII diLcJ _}|jJ,| ^_laj lLLIji^ (_pfcj * 4jt_pe_3Jlj CjjJJ 

3Lp>JI 4 >Jl-A (_ 7 _3 j-tiuilj j-L>Jl jjLfcjJ (jl 4JJ1 3_}ljl CJaLii Ju9j ♦ c-cJj-stlllj 
CjLjjj^LlU jj_} ^JLju oy>- L-oeJU Ju9j .. JL?e_<_u ^ ^LLsj (jlj LuJlII 

Lg±£ ..^jLaJ.1 q>> 9 )J <U 3 rtl QA-u^Jl (jrU^La JlL a 

(j^_ai_j t J_L_i_<-u (jr ^ ^j_ul_(JI c-jjl^eJLj (j I dLdjjj *.4 I(jJl>JI 4_c. LLu^JI < ^ 

.^^_jJI 1 ^ ?a ^jL>»L>. 

t h is~i } H LtJ Ci a mi^ Ju9 4_<jilj^ jj-aVl c-ptC.1 (j-«J 

« .. (J-J-3 (j - ® ^ * J ^ 4 _i^L>. <dul^ 4 jIji^JI |ju& j^_a ^_p.V! 

L^j (jjjLAJj t4_uljjJI 4 _<_<j 4-jj-g-t^uj La-C. ^j_Jl g 1 a I»11 j 

‘ n3j 4^1 CjLUI ^aJLc 4_uol_>. CjLo-<-u d)lj CjV^L^u ^Lul 

^jlaoj JlS ^JLjlII c_jL> 4jI ..ciJLIj 

. ..) ^ j ,,, 1,1 ^j_a V lLUj ^_a 4JSL! 4 ^-uSUI 

4_J_b J J 3" , t, I CjL iJ) I ^yC. iluJ Jl>JIj 4jL^ L_aJ JJ.I 

^j-uj CjL»jj£1jJLI oJ_A o' ♦ 4j1 JlCj 4- Lu .^Lsfc-a p^3 <11 u o^. 

L^jT J Jl-lj Jl^j . ♦ 31— t _ > <JI Q-jl 3-y o_a Juj-U c-3-<^ LaL^_«_ul ^ ^ 1 <n 

■ 



p—p jjuoJI &jQ\on 


jjal-i*- (jl (Jj-iaa (j^J • Jl*J llH 1 

..JLiJI 

?u^ut ^ ,a*J! (> jb Vj ^sii ^ u^- M bsai iju* o! 

(jjkj 1 4 j i j"^U I aLiill (^1 ojjJl>. £>.j_j 4jaUtl a I a I »Vl j_i!i^J .^in 
(jjjjjjl jJI ' g "'j 'j La->lj *(j-uUI L$j i_Jalitjj V (_ylLl! ^^11 tuLiill (j^° j»_^ai 
i?Jl_A p ^ .. djL*_aL^>a 1 ^ ^ 4__l£L_u-u jl£LI! cLul t ii i^M iTjLJjjJI ^1 mi^ I ^jj3 
I g <1 ^ pgia J£ i_jjk jj "i? (_yi>- ‘ s '-‘- a -4 V j^al aLal*JI JLi£. CjLa-IU i^ill 

j»^L lILi £j\ U"i ,~iU j-±C- JLa-j t nj . lLUI , n U p j jjjjV! >lallaelifl : i_i_& JLo 

^j—aVl (jLa hjj/Lj (O^-jlc: ^_j n j . jo_^.La-*-ui ^ I r £^9^-1! clLuu aLa-auVl aJJb 

jjl alj-2JI 4_aLc. ( _ J _aSLjj . Jg«tl Jjl j»ji*JLi (ja U" miU Ji 1c. (_jIo> til! ji£ 
jl 3J>K a' a i »VI adJj jjjs n i-—i" (jl (jjJ <LaL*J! aj^Lil! IjfijJij 


' 
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^U_L*JI ^_ulj^>Jl l_jL£ !j_A 

(jj) I B j ^j-Jj-I! 4 CjLjj^SLJ,I ^_<-uL> 

2LpJI oLSlSJ! SlL^ gUK 

4_ljjJ,I j-JlC. CjLuISJI lLUj (jIluu . <LB_l 3 jJI 

i 3 j— l-l£~ 4 _j_>. CjLuI^ 4 _l 3 Jl>-j 3 yl^. ^jlSLa 

V ( j_c BJljJlc ^1-41 y3 cilljL^ jig] U£ 

. j5 ^j| ^j^V! 4_p»JI oLtjlSLlI , 1 1< 

ylc BLl>JI Jl>.LoTlo. Jl>.C jLj^L J Ll <j' J^>d!j 
^_ylJI <&j. k*w 11 4- u - u J I <J!jjvVI (Jilx-J Lg-Lu 
L^_£" 4JiL<Jsl 3l_j_>JI cjLjj)j_^_j_I.I 1 a 1 

(biosphere) ^^Ltaj-o! BLoJl ^.LLLc 

\jjt '£rl~l < tl ^yic. BjlJ_>.^_U Bj, Mlrttl LLUj ^yic. 


O juJiA ^J t-C^l 


J_usLBJ 1 ^ L* <»II dJLLi ^Lp*! 

£-<iaj La JjjjUt I J Ml nj jpJ I l^^LjlI !j 

1 a! l_ 3^1 i_J! y_3 (j—* diLJLa 

^IjljJl^ Bj-sL>JI cjLjL^MJ! 


y3 cjI^jLj j-ojuTta nematodes 4_p! jU, „V1 


L^stcjl Li! LAjjUeBj La Ijjlj 1 ^ "K tj ^^ULj 
CjjLBBj C-.< JV J I ^Lse-d yi3 L^U^uVl 




QtwuUlg CjL»9jS-uJI 



1_AJ)jJlJ 5l L-3-^-l J_5fc_l (jy^ J Hi" r< 4 bj A l 1J 

L|lLlII j_>J1 lIjLLlU c^M U",, „1 CjLojlaJj £ja liILLa 

Jl^%.j_j q I Ljj-u5LiJIj cjIj^ t*>3tl 31 1936 ^Lc Ji-tloLlll aIoLui^j 

4_j_aj_ 3_II f-1 3jl.il ^ ,",",<! U£” t3 JlJJlC. JLpal ^Lajjl ^.Lc. 

* ^Llo 18 ^yJJ J-^aj ^UjjI 3^- 4 < A^LlLo j! Jl£.L» Jjw^j L^j! liuju*. 

^ruiil JU>Jj J-3fcJ Lfc^l JlcI jJLu 5l 3jjLj JUN. CjLjjfl mi 1,1 0JlA (Jj-d 

£L33jt 3^- <— £y>\£ 100 31 50 JjL 3-« 4.m£JLl ^IjusVI 
c^jJULl j-Aj) (33^ JLpI £ £‘-l-u 3! (jiJLp OV 

jloIj .4_Lol£^ 3JL>* 3 ® cjLuISUI ojjt jl ciJLii V 4_jI U£ 1 (4jL3_l11 * 31Ult 
(^^L^Jl <U j **■ * I I cjLjjj^JLI <—al mh^I 3-*l 

lLUjl^ . 4_j_bL5^ Cl i <h1 CjLuKJI eJJb j I j iJLual 4* imi 31 J <-^»j j ^ 3^ 

^Lul) jj*>■ »-^tl (_sl jjv.| 4_<_ujI_jJ1 3^ 4_jjv CjLjj^us 3^- ^Jj ' ^' ^jS^I 

<jl cilli 3^3 1200 31 J <^>3 <3^*^ 3^- 0 ^3?! ! (j^- <-^t_til 

4^ ^ mi ^ 1 n ^j.oJl <_3^LiJl ^jl-jg-l <>>3fl jljj cjlal ,V,<1 LJl^Uo I5J-J3^ 
4 * i Ml 3^-^ <3 VI <n< n V 4_pJI CjLUaJ! 3? J-LC . }Ll 4 25 Jjstj ^ <^>4^1 

<-^^Li]l ^j-C jAujjVl 4 _CU_jL_jJ1 Luj_3j 

jJj . j! ^ j^ 4jL« j_Lu 43Ui^ o'' ii s*“ ) cj1_o15LI1 ^^ 

c^^LiJl jJLJ t 4JUjj_JI jJLu t_3_>. 1 Ju4> jJt-uzj 31 l)^ 3 ^ 

^ tl 3 ~j Ml aj ,*:. ^ ( j_c (jj,1,1,1 ^3^>J1 dJU^_u-4^L_ujl ^ i^>*~\ ^_jj>J1 
lLUj ^j->o LLSjJ 3-° ^Ij^t t^itl 4 3UUl eJJb «(^a-uVl J^Litlll »1 m3i »1 
j ^ i •>I »3LpJL 1 dJ^' ** * (jy3J! 3j_o5LIl 4 T p*.jJ^uJlj 4-jjU-j5J 1 cjLUjlII 

jL^- T t^lj 4 _l>J' CjLuISLII 3>.l Jlj c-t- J L-jl-j OJ*^^ JlIa (jj^SLoXI 

Jl-Lc. 4_j ^JLcu_11 3P5 1 ^ ^ ^ 1 & 1 ^ * .* (J^l-Lij ^y^JU ^ic 

t4-JU-»Jl 4_o^llIl (j-o 4_jl jl * 3 ^-^ tjjl3^ L^5L^tj 4 -l>J1 cjI_uI£LI1 31 
3jl3^^ cJ^J <-iU3 . j^tlll 1 juk j-t£. (3^ 03 ^ l>^-^ ^ 

C? ' T** J3 • 4JlS^J l3ju ^1 l^J^- 3 £L<U-»J ' (JJlI 4_^j1j 4_t!u_AJ jA ,^a 3^JlI1 
lLLI5 £jcj . 4_p J^llL^l j_3^ LaJilc. 03^ L« 4♦j iUll 3-^^ 



CiLgjStxoJIg qLuuUI 


£—4 l 3 I C ", 11 3jLcj ^lc. d UH 3jJl 1I £jJJ L-OCJtJ 4JUJI eJJb (jr £ 


j_Aj-ecology 4 ^LljJ1 a1£. jjI^j Ju9j . ciDi Jj?e_4 J^ej i JuJl>- 

JjL-lj (j_* 4_L^.a 1 CjLcjISJI (J\j 4j9^L*JI (J-ujJj ^jJI ^IaJI 

d 3 cjLoISJI ^yLfcTuj . d ♦ jjU.!i ^jjljUJLI 4_3 _ls jJ 1 (J-u^LdHJl 

(jL-ujV! Jl^ILju ^^1^. J^LuI! ^j-d ^j-4J-4-dLc 

2 lKT o 131^1 ^^i]| aKTcjLil^!j) *UJ! ^ cjLjJ! ^ 

(j I U_£ ♦ (CjLl-LII J-JLAJ ^y±xxl (jl I ,n ^ ( jr $-3 <j_dJ tL > Ml til 

3j_3Jl i _ ;r A u.^aJL^ ciJJi t<j <1 4 Mill g.yua ij^C- LAjJJlJ CjLjLuJI 

CjLj_^_j JljJI qjz cillli <J£ . VI ^ If. 3 L 0 JI jlji <w < til 4_jl3I jJI 

cjLljL^JI ( j- d ^IlILj 4_3jLU tiJllA ( j£J .^jljJLl Jlj_c^Lj L^jju ^^lll 

1_3_9~ < - u _9 ♦ CiL^SLJLl lLUj t4 1 ^-ljj Jl>- ^ic, CjLjJJI 1 Jl^Tuu 

JluUI t j_4 t(Jf JLl]| J «^>3tl ^ Jj c j_4 tur^i ^JlA JjLul 

^ 1 ^ 4_l*Jj j^jJI jjJlII 4-l4-aV LlA j*Ju9! l-4-i^ 

CjLLjLSJI £ 1_3_j tjj-A 4 t < mL-u l-4-<aLc 4_3^aj-i_£j| 

(_^a j-jp CJ-^ i^j-jIj^JI lilij (jJI S-ajla Jj) i^i°i tiilij 

Li j ^ ' ^LLI cjUjI£L!I llLL i cjL^^SLJLI .^jjG LL i ^ mi <tl ^ n i ~*L I 
liLa . Ij^>. ^LLkj ..i_JUt!aJlj 3 j_l«j>J!j I^ia ~oSc. al a i 11 Lj (jL^LVI 

LajI mi~~iI ^j-a (j^. 3j^La (jl ^alill jjjsj . LLjJI i_JLalaJ!j LLjJI 

.^>.Vl Cil^KJI J\ (j^LmJLi 

LlMiJI ^yja ^j^iLa BjLa ^ 1 £jja (J^ iSjh ^^ 

cliLj^SLus 4 jMj_3 03Cy^-i '^' a 3 jl».I aLiaa-JI 4jj_pSLiII 
jLr" i nl ^ L *"■ I ajll U ^j_a aj^>* t—aJ I ^ya 1aj^>* ^^L_uj ^jj^£LjX!) 4_LxSLa 

.((jj/j-j.5 (j-ulj (_pLa-i i-j-L>. 1 j i-v L^j~i<jtl (j-a Lill (jla S^jjLa 

Jjl (Jj-2_1 jl IjUal J-i^l (jr-l Jj-p 6JJ J^ 1 a ‘-'- lk (1>^ J-^*- 1 O^VJ 

o-* Lr* Cj^ 3-jU-aa*i- (^1 JJaj (j^ljs ajll* 

4 j K II 4 _LiSJI jjl-4-iiljiJI «Lo-I_lII jjjs- ( _ J _L*j Ijukj .SjiJijJI 4 _l^.I )j JI 3-j_^iII 

Jaj_aJ aL-Lea -«-VI ^ I r ^ ia «~ ,..~ ^jl < <1 ~,j~ i_i^y£Lt| ljuk ( _ T ic. CjL 

diUl^jjJI <iJjSLI (Jj/LiBJIj-iJIiIjjJLSIII 1 1 I 3 J U-^iLj Jiaj . L^laLiejGa 



ijtujkjUlg CjL»9jS-uJI 


1 Ct-HlJj) ' yjj^ ljU3 ^jJI 

<>* <uV clUj ^jJu V |jl»T JjJj.fJU]! 2 Lb£J 

. 4 3 i UM ^Lj3jV1 j-jJlSj Ic_j1 * ii-s. 4-ualIII j_jJl3j 
l!jLjL_uj>JI Cjj^Id t Jlltil Jji i U (jr L- JjlsLiU (j-sa-fcJ 
j-jLSkTlj . (4_cLc 4 3 is~t ) 4_5t_i5fc_u3 4-g&-QlH j-f^su (j I J^stJ 4J jL>- 4 -^j1 mm a 
Ljj_j_j_£Lj tiJLLA g.I Jl_*JI L 4 J ^Lu LoJlLc 3j_l-£ 4x.^-<-u_) 

3j__c ojl Ji£.1 t-3-C.LuaTu L^-Lq j,-u5LI'j t4 3 j 4J> I I 3j_a L&Lj^L>. ^ mi 3 n 
.CjLcL-aj Cj^Ij jl (jylc.\-uj 3j-a JlcI lJlcL-^j LaJLUjIj 4_3_xjs_} 30 -20 
^o-^ Jjulaj^L ljukj 

Ljj-u5LJI 4JL£ jJHj Escherichia ^ Lulj^_uiijl Ij^_u£j ^j-o 3 j^I jJI 

Cu_)L£ Uj . gl JlJl-H L^J j-3j 3 lil ciDij 4 j^Ij ^^ 4JL£ <j-C. JlJjJ 

I JJt ^yic 4_pJI 3 jU! ^j-c 4jLU 90 j_3ej Ign 1 <n j-Lu oLj^l 

JljJI ^ g 4 tgl JjlII L^jjJ jjj 4_3 Uj_<_u CjVjjl4J I U>" , ,mj 

L^J Jl _>0 ^^lll 4 jjLc-J^J! CjI^-LJJuJI ^ t^» ♦ a ,j_C 4_lj) m ,iU CjLljISJI 0ju4> £)| 
Jg>ol <_3j_<_u <_y_Lil cr*-y~ LIaj .c-tSjSLII Ijla I a . l 4 jv gLp*VI 

(j-t-usz-) LuV ciJJjj t-jLiSUI Ijla LLu oy »L<-4-t^LH ^j-c LLuii 

gL^_£]| I . $■ Ll<uSU' (Jjj-Ls cjL j^Wj lULUJI <_ «ir,l 

^JL*J1 *' i^jLUl ^jJ £j\ l<-u 14_t^_x_4 3jj_t-o ■ ,,, J 

j-4(^>- 0 ) (jlj (j^j)jIu_Lll 3j jJ J-«P (o) L)' L)^ 4 j^L4 j SJI jj-cjJIj 

t cjLljj-jw 4.U.A jLc <^>tl 3jjJ 

: jjfc ^jl!ui,l jLc (jlj (^ 2 = 2 o) L r‘- ^y j CfyS^ Lh 4 L -^^ JL>-ljil 

(j- 4 U5^>^ OJ^-y 4-L 4 g.^;jj>JI I JlAj CH4 ^Ju ciJ 

:^LtJl ^ic ^jllJLl C-.t-t^J ^LuJ^/1 C-.J(^J LaJ_t£.j 

H 

I 1 

H-C-H X-.1-X 

H j; 

4jj^JLl 3j ju 413*1 mi a (J-t^aTu Jlj^JI Cjlj!i ^jT ^- Lt J I JlA 

M 


ul/gjSooJIg qUmJUI 


Jl-l3 I glijl^Lq 3j^_uaJ 4 jJju3 U- 5 L (jr^ 

<lL^jIjJLo (j_4 Cjljj Clu ^j-c. j-ljjuJJ ^Lu^-tSLlI g-Lc-lc. 



jJl_u 4jL^ (^jjj-uJI 4 j-Aj) JjL^JI c-^jJtl 4 jL£ Ju£.j 



^j-a CjIjjJI oJufc 4_iLl£ <j I Jl- l jlj , * g c. jIa Ij_*Lu <J$J 

. cLsjJJ 4 »j <>i a L^jI JljVIj 

( _ r i-C IJ-jlII 4_j_^Lj ^jLSJI ^jj ^jl 

CjI^Juj CjIj-j-j (j Ij CjLj j-j I 3jj_us (jy-h j^uiSlIj 4jIjlU ^LoVI 

CLlJSZ-1 ,li! CjIjJHII CjLjjl ^IuJ ^llLc ^j)J < mUSLII Cjl^ILlJ J)J ( ((IjJ-lII 

4Jl_l-A ^JLc. (jl 4 _l9 ^jTlcuJ L^-<-ui \ £jjQ CjI jTJli CjLdJI Jl^gIu-uI I 

4-C.^-tTu.I.' jj-oVI cilli ..HSJl j! ^^_u_uLjj_JI jl 

oL£ oli <!>»* (- 4 I s-*^) *-—>I jl (J ^j) cjljUll! ( yc. ^jl 

.. 4_i-saJL>JI ((CjLLj^-iSLII )) 4j>-L>.j (J^ (J O' < ntl q -o 

3JuL*_4 4jjL^.i^ ^_ui>La_c 4 jI (JjLvI t_3j < <i*4 ^jLi.1 ^Jl^j 1 <4 1 1 n llijo 
(^jLSJLJ (J-ILqj I U-O 5 ^-jjv.jJI 4JL>.jJ1 oJJt Juuj * L^jL-aJ La J_Lc 

.^JLlII ^Luu^ Cj bg^SLJLI 4 _lo-A| 4Jl Mia ^1 Jjju .« Lji^_La L^>-lj» 
Cj Jl_>o 4-ijU-t£LI 1 Oj I^ - l - ul T lI 1 I *. j^_aV I £Jl& ^j_c. 4 _jJLJ I La^£L^ 

(j-a J_jJLUI 1 (^1 jI tiJLLA (j! . 4_aLc. ^Lo^VI 1 ^ m (in IjlA 


15 




QtwuUlg CjL»9jS-uJI 


<- i \ mi~ :CjJl>*j (jyjJl 4 j^-oJI CjLiLaaJI 

J j <n L^l jj-g-k <- • t <mj Lt^J 3jjL>Jtl 

C-uliuTuj (J (14 Mitl (j- 4 Sj^LuaJI 4 ( m 3 ntl 4-*-tluVl Jjlaj cil! ji£j *L)J>jj^J 

JjijJa 4_*_tiuVI ^’lj_«l 1 —Llq^>o j_>J 1 (jujjVl Ltlc 4_S^io 3 LJijj 

t- < i < ii~ ^-Stj-Jl Jjlaj 6j, V\ a i 1 L-3-usl jjlJI La£ . 3jLjaJI 4j^r > m 3 f ill 

. I 4 ] Ju£. (j_}L*_U j SjjUJLI 4_ocJj JlJ 4jjLa-i^ CjIj-lJu 

13 ->.j j 3jjL>«il CjIj_uuJI <- 1 \ 1 »nj 

(jlajVl ^rlini <_^Lc gQ-^-JI 4 jjLa- i S»J 1 Cjlj-uJLlJI £)! Ll>.L_u (jlaj's !I (jlslj 

I Ju£ 4JJ)AU CujJl>. ^1 CIjIj-uJuJI cililu Cn »h 4 ijr A Ilil 4 _^Ij Juu 

3 ^-<-(-<.u-a C^_5e_i_u31 j CjJ^_-v jJs 1 ^ mi 3 1 aLlaj^Ls 

CjLjI^_l>JI L«I ^_jJI CjIjLUI (j-a ✓a.seJj La-i} 4jjLa-^JI Cjl^-ujuJl 

4-jjL^- t SJI CjVjj^IlJI <? Jl^J 4_aj^UI 4^LLaJI ^Ljj ^4j^jLiJI J_a1jjlII ( j_A (JJ&S 

CjI^-UJuJ \ ^j_A Li^LlaLlO LaLL^J (JitA-J 1^ ^-C>J| L_f^L*-ILs cdJ j ^ylc.J . ^j-U-A-tTuiI ^j_A 
> 4j mi a Mill 4^LLaJI uLud> cr^ 4 j^_l>. J_a1j^. 4_a->-LlJI 4jjLa-j^-H 

j_LA 4_JJ>J I CjLuISLII JJ)^ to £j_uLlJI J <<o3fl 

I JlA L-U^pJ! 2 QSU CjIj-UJU (j\ ) i nil 

C-J$j.*-u.u ' 4_l5cjjJj CjIj-uJlI! C ulajju jjir i^tlj 4_u^lllj c__<_j£jIL3 

La^ l_ 3^L*JI ^1 C^Iul ij^>- (j* i? < <itl (j-' 3 L-JLiJI 

da-<-u^-J-A ^ U j j- i - t J ( _ T b Jlj La 4jI clLli 

(Jrl ( I IItl q -A J_p^Vl J-O-VI (Jl^uH! (J^L>* LbLj JIo (^^- L >JI L^^Liil (^jLaJ^-II 
3 < jj 4_3_j^_La_j 3 U> 3 /tl 0j_& .ciJLIj ^1 

(^1 1 $ iy mj CjJl>*j ^1 4 o» i.MI 4 jjLa-iSLI' CjIj_uJL1]I 

IjLs .j^T JaLJu-) (j_c. L^jLa£.I Lc ^,i3doLialll ^j_A 

L-t^jSLII I JlA ^-usLulII jLlUI VI LjJl>.I 

jj) i _ r JVjJ(j-A Cj IJ- u JLlJ L$j| Lj Jcvj 

3j-a ((^ J)i>>tl l J-Iii.) ^1 

4_*_jjI J ♦ mi j i^jJI j-jLfuJI jLiJ! J i<~\ 'ic, JlxL-lIj 

^j_A 3 CiLjjjjj. 4-1-lA Jl>-. Ljjjv ^j_oLa^*I 

Vj ^ 4_lj>JI cjLljLSU IjLus (j-uji jjfcj . J_aL>. jl>- 3^L*JI 

.6 


CiLgjStxoJIg qIluJUI 


c-«u£ 1 juJI (j-a j, a <j 443 cr^ 1 

^j_4 Q^-Tlj 1 ^ 4_j_>JI CjLuKJI £jI J_>o ciJJj . 4_uUili! 4 jjLc-j5LJ! 

j-iuu ( jy 3Jl CjLxj^j^Mj Lfcjjulij l-4<alkf.j L^jL^cIj ICjLLjj^-lII 

j_Luj .CjLjj^_>» Q^5uj L^IJlC L« 0Jufc 

.<jrpj^-J! ^j-a S-4^H 0-* ^Ul ^ 15-10 jjfej 

£j-o> CjIj j 4 .a-lA luujj CjLjj^js. 4JLuk ^Ic. 4_<kl Jj 

.. Ijj>. tCuJ^_i5LIIj (j-'Usr < M^VIj JlLc Lfcjuiu oJlScIla 

(^jIL>«jj SjlSjla I cjL!uj»5£j Cxjjj^ Ilil-^rujj-tJI Cjlljjj>.j . 

olLu^J! ^j-uj ^jl tilli Cy*j iCjljjJI £y s <-_3jJVl ^ylc. 

c_<_jL>JI (jj^-5 cjL-Ll3^-jJ1 c-<_>L£ Llj . 4 jJIj J5LtiiJI J^>- 

(jl ^ *)t~> a jJLi <j| 1 r,r 1 U»" , ,,1 4_j_>JI CjLuISLI! c-xicl (j_4 ^-t.u-UjJ 1 

L^-ls) . 4jLI,I 16 -8 j-stj ^JLj 4_l>J' CjLuISLJI <- < If. I 4 1 < m i 

(j 3j—£iS j I 4_5Lt_3_<_u 4_jj_j_ti<L j-Ls 3^ mi4 L^Ijjv ^_L^3 cjLj!^_l>J1 I jlc. 

4 £j^>- JIj-juJ 1 (j- 4 ^ «>> A *»- / ^ 4-u-uJ ^JLc. ^^Too I 4 JI Ja 1 jJ 1 Jj ^ °i Q^SLlLl<-uJ I 

3julj 43Ju-sa]l £)L_ujVI j_l1c.I 151 oLljlU t— L 4 I 3 lLU3 £-cj 

. (43 Ij L<.uJV ^j-0 LaL^IlJj 4_o* J-LC. 

(jj-Aj • 4 ^-a^^-Tl-LI' 4— lj> J1 CjLoKJI ^LL>o lillj (j-a 

4_J^V Cj1_LjL5L! LvLlXJ J-UtTuj ^yOJUJ \_4 _jL^ Cjj^j Ls J_Lc 


ijr Lc. j-j 3G 4j?t_uj Jl>> ^1 1 <t^4 JistHlIj 313 U La I . ' 

W Uip. jt L^oL. Ul ^>Vl cjjxj cjLjji^jJlIj 4^_4>JI 
. 1 &j j ^\ 4_j_j Ilj t-\ , ,.Vl JljJlJIj (IjijI) 4 -lL>JI SJl-P>J CjIjI 
CjLjLlJJL^ j_L^Vl 4_4>JI CjLljISJI ^>-^1 JlJ ^jjJuJIjj 



ijr lil 3jj) is~t n Jj^>o 4j i<;r. I .3 JljJl>- V a <j_4 1 1 

^_<-ul_) (j>5-cwjJ4-uJ 1 Lg^jAJ 4 -lL^jlJI CjIj3 ^ Jl>.j3 

Cr^l Lj^- lT i S L J ' ^iaJLJ Jlljlj 3jjJlII 4>JlA .<<<j^_^j)^3JJ1 3jj^» 

Juju (CjI^uIII 4Jjuit-« j-jj^SLiJ I ^-Aj) CjLjj^_>. 4 Tu A ^ic jj>JI 

3 ^ LHjLt5^a LjjTtSLJI ^iaju 

I 3jjJ jj_uaj ^j! (jLtojjVI ti3 > njj . ((jr^jjulil 4 T l u JLI L^ItSLJI 



ijtujkjUlg CjL»9jS-uJI 


-uu^ n ^ 


NHi^LrJi r jb j 



CjIjJHII CjLuJI ^jLsr*i < Mj I UU-^.t 1 1 JlA 
cjLjLjJJI JJLstUj cjLuJI cjLLu^j (jr ^ cjIjUIII J^juj 

Q I CjLjLuJI U," , ,,~ J . (Lu^-aVl) j jLcu-lII 4_3fcli_u3 Lp^Jl ^JjLiU CjLjI l^_pJ! J 
Lj^£j tj-4 ^jLlc(jJLukj . 1 g KI jjLallII Q/*Tt o ^ 

Ljj-uSLJ1 (jI ^.cjllbjILuJI £j£. cjIjILlII I 3j_a Luj-oVI 

!j\ 1_Aj_5c_jj jl 4 t III' CjIjIuJI 

QjA 3jJ>. CjLuj^>- 4 . Ll A CjIjIoJI (jiiaj 

lUL1_j c-J^-<-uTlU Sj A A11 ljufc 

t U ilyj LpSLJl OJJt g Q-u J. ' LpSJ 1 £ya 3 j-jju-o 5-C.j_4_3e-« 

i^Ulj 4_j^JLl! 1 AjlU. ( j!i_jju ^iwVI tL^ljjl j I CjLjLlIII jjJlssj 

1 * n 3 U A; 11 j . i^£y >-1 3^-a ^j_u_ 4L>JI «-^ Atl Lk^_al cl^e-u 

4_i^.Ljj! £)-* (cjIjUj jl Luj-ol) C-cAU £j£^j^ILjl!I £j-a jjJLl ^j! ^ jy Jt (jVI 
^JuLIj (j\ (_y3JI j. mijII j I CjLjIj_jj>JI _}1 JlcLs tillj ^lr.j . 4 _jjIlII tiJJj 
3jJ_} L$J ^UJ 3_Cj_caJl ^Jua tjr Lc L<uj liJJj ^Llj tjjA 
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CiLgjStxoJIg qLuuUI 


4iuX\ CjLjjj^_lU cLLiu ^Jla ijr Lc. JlaUu La£^ 

• Ju*. U^VXH-LII 3jJ^ juf jjL^J ^jI^-aVI ^ (jf ^y ft - Li Iaj 

LfcJiuj^J J}L». (J-* HJJ13 4_}jJLll ^Lj-jj ^j-A Jlj^-j 4_j_cl_Li-jaJI 3J 4 <nVL 
. L^La-i^ CJ-ui.1 (j^J^^IuiL 

JURIST JJ3J 3-u-A-iuJl £)_a 4 j'lar mi 3 m tl <33)3 4 _*_tiV 1 3 4 uJl£.3JI (-Ju-sdIjjlJIj 
^ L$j jLL-aV^ t 4_pJ1 JjLuL^JI ^ J^OJ ^ (jy^jjJJil 

CjLuLiJJI jrLLI (jr J_c. ^psjVI 3 jJu9 (j-^-lj Jjljluj CjJjILu 4-u-A 4^1 

^j^imiU (jyic 3I ^1 *un ^lli ^3 

. <qAI I L^-l&J I (_Ls Liu ^.Lc Juc-uu cJ Ij La 

C j-L oj^LLa l_3Ji juLj 3jj^ ^ di*aj >Lc J}L>. ^3 

*L^3pJjl <j_a 

j^>JI 3jj 3! C.C.Delwiche . ciJ . ciJ <. < < h*w 

. tU 1 Hj3i.l 4_u_u 3 j-A ^3 <>>r. L-t^j-A 3-AU 

I JlA ^J-C. aL_UV. VI n! <^a! 4_U_uL_u ! 4 J a All CjLjj^J A11 (j I ^JLJI (j-AJ 

.u-S^II 

Li ^yiuJj }L) 4-Lt-uL-u 1 4-LA-<fet CjIj ( 3^^33-Lli 4lLui,l Lp^JI C-uL LI3 

.4_lsLJI 4j3 j II (jLii (j-A j (j' 

. Luj-aVI 3jjjJI ^1 (3^3>jil (j^jvj^Iuil Juju (J_3jl1JI L^-TiSL^ 

ji^l cjIjUIII 4-Lla (j^^jjuiil (Ji-Au 31 (J/>>3~ cjLLiII ^t^>» a cjuL Lj 

cjII j-llil ^\ Lu>aVI oV^u ot'jU\ Lp^l ^3: Luj^VI aiiA 

Nitrifying (4j>.ju-tJI LjuSu Lla I ^jJLLaj^) 4 jl^L 4jjLuaH^I ^ ^jLjJj 
tiiljulll J-<-u£ ^jV JU. (jy ic j3 <^>4 juiu c> < <mI 4j)JlI <>jlA ^j^i bacteria 
(J-ujLau^JI ( 3^3 -^L Jl ^3 4 Lu3AVI J 1 uC. jj-A j-i-uj I jLL_aVI 4iuL_u3 J 4j^H]| (j_A 

-Lu 3 -^ VI 3j a miI ^1 Jiir"i 1 (iL ^u-saJil ^1 3j-p^VI (j-l (< till 43\_t£.ljjJI 
Jl>U ^1 CjL j LuU I ^1 Jl3cIL_uI ^-A-JjLs Jl>- !^\ L4J3L3 CjL-lII tj-LXLSZJ (jyllil 
. auv-^UiI L^TiSu 3 uiSu ^^-A 

. 4_u_uL_ul 4_la_A| CjL 4u3_l>. 3j3_} ^3^3^] I 333 J3 

xl£ VI L^ujustu t _ 7 3il Cj I 3 -UULIII 3j 3 ju 4_3 _u3 4^^Lc 3j3 jJI 

. LLLI cjLuKI] a 
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ijtujkjUlg CjL»9jS-uJI 


CjLo^-a j_& jJalI jJI ijr £i ■■ A r.tlj ..rtiTi 4_j_>JI CjLuISJI £_-uaJ>* £)l 

ciJJjj ,*UIj ^ij ^J-^l jl*J! 

4_pJI cjLuI£JI 4j5cI1j tiili 5 jlcL.u-4j 3jUJI 

4_iL^jlH Lol . 4 jI£La Jlllu^I (_^_)Ij Lh 4 4_Iljl 

(^j) <^r, 4_Ljd (jy lc. Jl-u_u^I ^13 C.^ uT u (jr Jt>j-4.j.s ^„ i ?)LilI 

jm << 1^1 Jjl3s3 jl '»>>-^.11 cjIjLlUI Lgj ^r,4-^**».,,XV 1 < cl^JI 


3s 4_^>.llJI 4j9LLaJI 3* 

(jI . (jr\-3r I CjLj_jj-J>. 4_!Luk ^1^. ^.UlI Q-Lgr t m^I J)lt*n 4_J 


L$_j|.i j-j>«J! ^jJLscj Clt-Lj&j tjr I,L*JI ^LLaJJI ^ylc. ^_JI <jjl^33 lIjLJl^jlII oJJt) 
^ . 3,0 4 -Lt.til) 4 jLM 2 I 4 -t.t.al) (j^JJC-LU^Vl 

3jjJ ^.il Sjjdll d ‘- ju4> CT^ ( J 7 CjL)^£lil ^Lg_t_uJj .4 jUI 

. (jy>-^j^u3\ 


d jj) «>. ♦ 11 j|jJ,l LjLJlj t"‘"< 3Vj A tlj JJLselll 4 _i]_ 4£. ^1-d)H 
. BjjjJI Jl_J_hl£| ^Ij JLUU HJJlJJ Lkj_3fcJJ jlj-xllj <- 1 M|->.U^ 

3jjj (^J)J3 L« LJLc IJuk 1 4 i 4 r 1 ^K!j 

. < «i^i 2jjJu (^jjjjuuait JoLjjVI ^yil g’Loo V l_^_j£ 3jjJ £)l <lt-p- 

^1 ^Ll>o V ^ylil 4_uljjfc^UI Lj^TtSLJI ^lill J_t-aUI ^ d^Lul) c1j_loj 

JljVIj iIIlUS' j!J-A ^Iuj (jl 1^-4-) Ig Ml 3 n ( _ r ^ (J^_5 c_lu^I 

. 4jj_l£ 2_»JI J)ljJ,! lL^_u^_j_tJ I 

1 ^ i \ V " j V ^pJI 4 jj) />>♦!! jlji.1 <—lloIjj 4 J 4 ^VI 4_*JLj jIjJLI <>jLAj 

^LlJ! ^ cr^ Lr^ 4_uljjfc^UI Lj^TtSLiJl ^3lj-i L«l - 3 tj^, ,.^ £j\se_uj&\ 

^ jr l jJLkli ^l?c_lu^VI jUlluJ I CjL^SLj-« 41dLlojj Jllo^Ljj loIL) 

»n j (jIjjJlJI Jj-3-J ! Jl£JJ Jlllu^I ^yjij 4 JL 4 III 

(j-4 ^j-U (jj j i ta e_3^?T 3j ni r. 1 g K 3jjJ J Jul> 3 ^JLuj .BjjJlII 

l-cjI—>JLj 3~ 4_lu_j1_lJI ,,. LJl*JI cjIjLUIj .^Lc. I 

jLstjJI Ul Jlllu^I ^Ij Ct-Luj 4 j 1 or. ^j-c 

4jj) _i!jJLl l. Ac. 1 lUGjj Jlllu^I C>-ll 3 J^al jjl II 

tDiatoms (I )cjLo^jLjjJIj 4jj^>JU c__JL^t_Lll ( j-c dll«< »VI 1 ^HS ^^lll 
^mi (jy^- (2) 4_3 _lLs jliaj ^ylll CjL^SLJlIj 
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ObgjS-ixJIg ijLuuUI 


:Ijuk Sjjj Jilaj (jl 

0y^ J r-^ ^ 



Ci \ i"i" cr lc djjUa CjLj^JJ >_a 3 JlJJlC LcIjjI 4_jJLlII Jj JL>|J 

ii <; Mill £V 4 jjL^_xSJI Cj^LcLallJI ^' jJxIu-u Lj Jlu_u£| ^Ij 

^Jl p ^ L^jt V) I jufc 3l_pJI 3 jj£Lj 4i ^ a I cjI3 ojI£ >1 

. lju>. 4_t^L>. 3 _}Jl^_a CjLLu Vi ^111 (JaXu^ J^>- 

n i" n\ \^ >^lLcJ 1^ ^^ j < <*j IX i_2 , -J Lj i_^ jd V i ^Jic4 j i_L*J i > t 

4_Jjj_i olj-j_jJLli 4_j_>.jJ j_j_jJ I CjLjjJl^JI c_<- t ^J ( jy > (J->-Ju 

43V jJLUl * i \~ L y^>J) <L>-J i 3jJ^ ^CJjj . 4-^j1 mi~ a 

<jd! (>* jji_i_on]l >_* (>13 >4-* '3 J>^4 (31a3j 

cjIjjjJI >_« Laj-lcj 3jjjJI ^jla ( jy > LLl*-^ ijj-i «-1 jL^ iLil 11 _ < »l~j . 

* ^J i i--^^ ill i ^ 1 1 Jufc ^olSLIj (>]j . i_U_uJ_Jj J 4j I ^-lc, i ^jlljj (_^-di 

jjj l^j&Laela >! uy*-y^ V 4_o5_A>Vl 4 jlHj 3jj-i tilllA >L^ *(^-u* eh* ' ^6*_$ 

JJUZJL3L& . CjLj^-lXi ( J 4- i ^galL>. I JlLiUc. I Jl^IaJ 4 I J_A> Jl>.|j C li I il (J^. | >_4 

tcljl—LuallLj^JI *U (>UJ)^-jJI C-4^3 (_y^ (J^-Jj ^_i-ol_L*JI >-o CoJj-iSLIl 

(_4 jL>.ljJ t 3i,Vl (jriJ ^jIjUj 4_Lcu3 (4^- l£j 3 lj>o 4_p«Jl Cj1^jJL>JL1j 

tiJJj (>-o JJiXi (jr^ 4 _*JLj 1 4 3jjJij .C^Jj-tSLIi >-o 4 jIXI 
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ijtujkjUlg ul/gjSooJI 


p j aI a. * (jy -^3 “ _ jLlSLJI I Jl_A J-jlj 1 —La 4_ua_&VI CjI j 

4jjU-jSJI 4J3LL2JI (jJLLaJjj La JlIc. jLui^Lb-^jjj^SLII I <jl 

CjIjJ 3jL<-u£l 4 LLjl]I . 3jl^>. 4 jLlA (J^LaHJI I JlA 

: cjIjj e^Liaj 

Jlu_u£| ^1 c£l--((2^-gr < m^I) + ((j^J<-d 

Jj < <1^1 Jjl £)-* LisL^ (J^L 

2 I cl] 2 - 2 1 + ^ 2 

cjljLii! ^ot^c ^L_aj| J-oL*JI jjk-4^^LJlL-ljiifc^^^£LJI ju < (Jjlj) 

3ju_u£l JL^Oil {jA CjL>.jJ ciJ 1 r g °\ (j-°J * (cHj 1 jL ' mII £j-a 

aj 3~' '• A CjL^-o gT(-u ^jl-4^jLtILl t lj- t ^^.VI j-t^LuLii . Li£^ ^1 Lu^j>. 

. Ju-U^llll 3 JlJJlC. CjL>*J.} 

I J ' '■ C( ^_jLj gJUli JLcu^Gj ^1 CjL£^_A a.1 •Ltl 

jJb tiJJj (jr J_C JLilj • I4I ^ < « i ^t l ^1J V~ < »l Ju£. *Ulj 

^j-cjJ I 4-xj£j3j ^JL>J I 

C 6 H l2 0 6 ,f ^,1) 

^ r.H l2 C) ( , 60 2 » 6 iC0 2 + 6H 2 0 

,U.n+,filA-- 

(.U) - Jy/3\J^S VI! (.U) 

U\\ ^ L. ♦ ^ La I . 3j \j->~ 4-LlA ^lc. jJuu JilUlII I Ju4> 4i>LLi)1 
. ^ < M^ntl cJijLLbj ^j_cJ j 4 3h-Li,I 4 jjL^_xSLII CjLUjtil ciJL^_>u 

^£2JU ciJLufc t4 _^jLLc 3Jluu^I Cj^Lc.Loj ^J^Lfv ( j_a CjLjj^LXI ^Ii_uu 
jjjj CjLlUjlII i>jjk JilAJ (»>23 
f jjfcws >Ha ajjoia! 

Carbon compound + Ca S0 4 - C0 2 + H 2 0 + Cas 

^S\S + ^' T Jb + t fil --+ J'-r^j* 

(.jjJK J~tjS + .U ♦ jji/31 J-Sl jU fje-iuai ^tjJ • 

*^j)j 1 mUSLII jluj j-& ^JJ ^a,j)j< mUSJI cjLjj_i^ tiJLIj ^ jr L.j 
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ObgjS-ixJIg ijLuuUI 


3jLo ji.i*Cg jj! 3-aLc. (JjjjJI (jSLojj aJJt 

. ((j-lja- i Jljji-I j<uj jllLo ( _ T 3) . iJj-i-l 3jLa Jljji.1 4_o-Luaj 

:j_u£ JLs. (^Jl <t£jLJuo <l2jjlaj <Ij!j3LlL! SJj3L>JU hj_u£Lil!j 

(j-L>.J^3j + i^_0£S LllljJL) + C-t^-jO 

"i? ojLc.L<L3 (^1 (j^jjLcjSLII jj i"m Lojj^. (j>i< i j_jjsVI j 3«7tj 

^j_L*J 1jL& ^jSLJ^ 1 3 ' , iS i2j}Lc.Lu L^_)T ( _ t Lc. 1 ^ ^ ~n- , usSl 1 ^y \ ] , it 1 

33U"U clinic. 13311 (jlJ! 4 _*LjlI1 cjLxjjJI (_>^3j I 4 I3j_j^jdLl Cjjlc.L3ill (jl <U3'q 
^Lol 3 j_j_lss (j-Lc- JUJLaJI CjLj^j^o JL>._j 3 (jl (j£L«jj . (j-lja -1 m^VLi 

<Lc, j_o^*-oj itiijjLjjLj»iJI ^^Lal jl (L&j_lc,j diljJLij l1sL1jj_j£) jjjLjJj»JI 
^oJ uli 3c.jj-o ! ji£l (^jLcjSLI! j_tij ^ iibjijjij»JI 

(jjs jJL3 1^1 jiao jl) (jj- a-i n^ Vl (jjs j-j^l jJl 9 CT^ jiao 

jjJjjLaJI (j-o I J-ou^lj jii^l ^ 3 < J£ l£LjjJl>JI 1 taljj iy^e-u. i^Vl 

3 ' ..- \S-1 1 "i\l f 1 3" T <LoJb_>JLl J^Vl i^ya Juij (jl CjL i1 t->3 ,,. \n 

Loj j3l£3j|j j g il! SjjLcjSLI! 3^LLaJI J^.1 (j-o 

J isi 3 tl 1 Jj-U-U Lo£ tihjiJjjaJI (^1 jjJiJj->JI diLfijjj L ^- 5 Cr^ 

0 U 5 Jlj3i.V! ^ j^.L2 J*3>13 3jLu^Vl ci^ULa U j. ^lill 

i_3jjJaJI (jLouj'iM ' >‘j* . Liaj I Sjsl^JI Jljji-VI Cj^Lc.L3j (_yz3Li CjJaI 
Jljji-V! clinic. 133 iiJLau oLi_jj^LlU jjjs JLacJ (jl 4 jjjjLlLI 

CjJjjSUI 3jjJ CjJL»j ! jutj . 4J!j31i.l (3^-“ L° J-<-u^j3 ijL^^ 

. Cjjj-j£LII LjUSLi (j 4 i m 3 (iLU^ LjjUSLi (j^o «Lc.L aj-jJlj (_3^^ 3j^j->JI 

4 J I iiLmVI 5 < in tl j jl 4 I J ‘j i^-> I g HI 4^jL*J! (jl (_3 >J!j) 

(CjJj-jSUI 3jj (_J-1^ (jiajVI ^Ijl ar- (jl (_ T jfc I j ij ' '^Sy\ Mil,I 

3jjj (_yJj 

(j^o dilj|_j_i^»JI l1i1_Ll3_jj_i (^ Ojjj£LII (_PLj SjjjJI ajuk (^j 

LipS^JI ,3ii=39^ (j^> c^^LJI ^V3g_LH 

(j 3»~1lj (Jlaelll! CjI jl of, (_y3 L^JtjUi-t joj 3 jLo j-Aj Ji -luj-& “ili-ik (_yl^. CjJjj£UI 

.Cuj^. i^vTI Jl-uj^ ,<tl 1 ju& 3j i I L^lSLJI ^ 1,,, \n .cQjJLI j1 jj oH 

dibjjjSUI (_yJI CjJj-jSUI SjLou^I (j^o Jjjj 1 3l~V a jj-T £_gj (jjs LjjSLiJI (jl Jtu 
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jLuJUIg CjLigjSjjjJI 


jljjA-lj oUl oUJj^ 

ottJ* ii-l—J-UJI > \ 



ob^Jl - > 

S04(,f v $) f 


S(s-S) 


iJUJ jll IjySUt 

^lu-^IL^X / 4A> 

Sulfur - Oxidzing bacteria \ ^ Sulfide - Oxidizing 

( V s ) oacici 


(j^_AJJ . JlJJlJV 1 ^ i /> ♦ " . .. j £) 1 CjLuJI £-J-IoZL<_uJ ^y_A 3j_0* Vlj 

<_y-3 4 JLlJL 1 3jjjJI (j_A jjLscUj Cuj^-t5LU ijj-u5Li.U 

4^l_ki! ^ c^Lb^l Jlp^! jluu il JSLiilt 

4^£LJll c^SJI SjjJj^Tlcuj ^ SL^^l]! j|^X l 2 jlu£L cdJjJ 2Uj}UI 

o'jub L« LlILcj .tla^ L1*JI cjLuISJ! ^yJI 4 j>.L>JI 

Lajjj . Laj_5c_}J 4_jJ_UI oLlJ.! 4_ujj_iSJ' *LlU £_uLu t4jfc_uiaJl 

c-t^jSLII I jla ^ylc 3 JljL_uJI 4_pJI J^LajVI LpSLJl oIla c-u\£ 
4_ lTljj—l5LI I 4_A_La_jVI ^ a nil ^_y_Aj . j-t-uLJI J Atl ^jjluj La£ ^jjLlII 
j-L<-u La£ 4jj 1 i/Vt^yi j-AljiaJI ^j-A jjJulII 4Jj) h m a juuj iSultfureta 
4^jLHI LpSLJl .l_jL£LJ! I Ju^ ( j_a 4_aj12 Jj i«V4 ^ 

. Juu La-l 4 1 3jj_} 

L$] 4jjjJlII Cjlj-tiull La La £pj lIiLj^LlU 

\1.a \ 3jicLuaILA 4 _j_a_A! I 4 ] LlA i _ r ic 3L0JI j-t-ollc 

.CjIjj^£_lU VjJ LaJjj^j ^y^Tuj La (jLc^u-u LJjiJI CjLuKJI ^jLi cilli ^jVl 

L_AjLLj jJI (jjQ JJl C.J 4_U_uL_u^M 4 U ,*?, tVl ^ Jt_A ^AJ J_AJ>iJ CjL j^dLb L±Uj £_AJ 
lIiIjj^SLJLLs .11 it 4_5tcj-A jl 4 _£^Lj j 1 4_a-x^ OJ^ 4jjjLlII 

4-a- l ^ 4_ij>.jJ^_ljJI 4_o-l_Lll (j_A <- 1 «1 nl JLU! Jjj ( m ^yic 

^j_A 4_jI ^ 1 ^ idil_jlj_j^>JI jIjlcV ^jjLaelli! JuljJllI ^j-A Jlscj 4_jI Clt-p* jj_A 
^ ~ 11 qLuxj^U 4-l.li.uj ^jJ! ^kXA <^4 


2fl 




ul/gjSoaJIg qLuuuUI 


3LUj (jl L$_£LIj-L$_ik. Jl^ T uu LjJlIc. (^jL>Js I ‘ i <_ t-uu 111 1 

CjI mIo 4_?eItLa 4u; *toV' Cj Jug j 4 _ 3 tC^_a CjjLus 3j_La_j_uJ 1 

cjLU^. IjjLcLuijj - ^jU cjjII.1 a 1 • UH ^SLIj SjujIj 3jujJ 

Jui-Ij . c_x_Jj_c JlL Lujlaj <_ « 1 < ,n Ju9 1 g K tj 4 jJuLL1!j ^wa-^JI 

4_jjJulM l-xj-u! j^JI I I JljJl£. 4_u*.jJ 4_Lcj I J^L>* CjLijj^LJLI CLuj£ 

Lula c-JL-ail jujl>J! J£Ij uwnl LcJlIc 1 ^ }K lj t ^JL*JI ^ 4_^s 

4-uls V CjIuj^SuILs JL>JI u <>ig~ I JlSLaj . 4_ljj?c_*JI L^jIuISLaLj l-x^ju ^ 

.ciJJjL^ jl Ijl^A (jl (jL£L«V! <L>»j < it (jj-A Vj 

jLt-^uJaVI ^^-Lc JjL^JI Laj_uIj j_a (jy ic ^jJI ^L^JI j-oVlj 

. C_jL£LJ1 ljuk £J-U 3 JjQ J-A cilljj ♦ MM f 1 (1(^11 4_ufcl^jj 

edJj .$ IjUj $ 1 ^ U f ■ Lo S LoLp* IjjJ CjLjjj^uII c__c*Jj cJl^ 
lLJLLa Jjk *(J»1 < in 1 (jl Lh° L)^ JJ„* '-^t ,X>U1! -^i (,£ J-H 3 Juju 

L-LlIc ^yJL-UJ l_£j_<_uj ♦ CjLJ jJ-SLJ, 1 L 4 J jl*^ V U-uljJV 4 j I 4u_gjuJI LuLjjv 
jIxaj aja Lul Ur l^j jjLfclj <jtj o-^ cr^ 

. L-k jJ La £.I^-3JI LUUJJU ‘ *■ lulu^ JjLU (jJJj 

J-jlj jl 4 j3->iiI Cj1_uI£LII 4u^it_ua]l 3_cj_< 5 U>J,I lillltj ^ 3~i i (j jl ^JLfc 

.CjLj^SLlU < 11*1 


as 







7i t l a Liul ^a d*£jLtiu (jl ^.l uj 

(JJ±juj\ <( La j ts~) A)) 4 i Mil t4_j£.l_LuaJI Lj^lSLt-U 

^j-a CjV>L-u (jj \ c, 4_La jjj 4 Luliaj^j 

<—a^i <<ol,l I Jl^Jj . 4_icl_Lu^JI 4 _j^_aVI Cjl!i oLjj^SLlU 

£0J) ~ <n a Jij ■a- a ^ J t j_^_3 j.stJ 4_al__A 4 _jLjJoj 
j-ii. CjUtjVlj <lci_u^aJI ^ 4-43Jiir"i < ■■ U 

(j' ^ j t-u > tij O-c^-j al Mifltl ^j-C 

reference strains 4_j_»^>.j_d cjV^L^ C:r JLc I 
4JLl_ji_4j < /!...*< 11 a cj L^SLd I i s 1 i**« \ 1 ^~i 1 ^ t 

^jV! i_a_> ts~i U sLij jabl ^ jll*i,! jj^o (jKj . La 
aL>. cjLjjiLlU ijjjjjljJI ^!_^al ^Lj o' 

^_4jL>.jljj !j\ a kjj.1 jL£ jjji j_lLlss JLSj LjjjljjJ 

di I )Lj )■!! G^XJb Jlil, 1 11 ( n 1 L^ a ^ a 1 . 1 1 ii i 

Jj j iii (_j-Lc, j«Ji3 (_3.HI 4jl 1 n~ill (j-a (j_jJ L^j| VI 

cJ^-JU. Laj.sLkUl 

Ha cW^ O-A cr^- £^>^1 W 

(j^-il 3 Lj^3 L yjjuz (j a g at 

l-tLajj- (j^-ji-La . djLijij^LxU (jjs ic.(j t-M 11 j3j 
( jKH (jj->lx.j (l>^>i! J>H! Cr^- L>4^- 5 '-'- a 

.c_ol (_y^ (j*ta t ( u I La £^-tj/Lt 




ijtujkjlllg CjL»9jS-uJI 


dLjj^jaUj ^j-uj CjL j^d 1 j LjoSoJl (j\J Lgj|_i 4_aL*JI 

ij I t4JLuL>JI ^JLseJj La IjjLj . J ^LcjaVI 4-Jj-tTuJ £j9j 

^JlJ £)? jJal jJIj . 4jl3L ^Jj jU-%. CjL C«-<-u-J gLp*Vl eJJb 4_ljJLc 
L^ 7\ ill jlbtJ a-1 *Utl t LjoSLl-lL ^_JU 0gL*_a|j OJlLvJ OJJLXM^ 

4_>j-tIoV! . 1 g £ ♦ a jl ^ $ Ufl da Jav 4_La La VI l^gjlljjxj 4_o>JI 

jjgj jLG> ^_lC L^_lLcI CjLj^J.I ^j_a 3j-L-t£ _}| JlC I gljLtiilj 4_jjHJ 1^ 

(Jl^. La (‘LiG^_a-ll LpSLJl) <- « i < ,n LjjTtSLiJI L^lslj Ig i? a 

.^jlolj-aVI L^_l3 j-tluSl (j^LaVI L>Uj 

(J_uo^la 4JLuL». j .CjL^ dI (j-u ■■ Ar, ^Iujuj ^Laj p ♦ L, < Lai 

dot Ju9j . Lfcj-sea jf 3j_aLVI 4 _jLL (j*_u_uJI J^LL ada_a VI ^jL-taVI Lg_JI 
I Q^Gil c-daJlj 4_aL*JI 4_3t_aaJI ^£ JjLa j*jG3 ^1 Gs^adl oJJb 
dL^£_dl jLjT ^jA >*) I-LLlSL jGJj .4_JLi]l 4JLHII (Jj-aaAJI (jr £ ^j-a-u Lg£ 

I Jufc Cj^L_j_oaGa ^£ £1 (J-aaGil ^£ £)L_ujVI Lr^ 

-4_t.g_L.uj 4_Sa^-^a-^JL>JI (J-aaGJI j*jGj £)l ^^IlSlj . Juu Lg.t3 £-j_tGjdl 
(^jLaJI Jja>a Ij l Juu Lg. t 3 Lfcj^jJ (jGjauj t_3j_«_u ^Ull CjLjjSLdl ^jG*j 

. ^Lav-jJ j-ajjSLd I ^gu_uL La^-jJ^uJI Lr^ 

(j-ujj? ^ jJI jjk Louis Pasteur ^j~ mb (jl ^ j>*i5 

L)j-2JI diLi^SLiil ojl^ (jl_9 («1*J (jj/L-uVl 

ci ♦ *<1 ^-gjfc T JI (jI- 1-Lt.ia^ L$Lo- i £ l£j-j_£L_tjL C<-pI miT. ^-uLil 

Vj . 4 _jo^_j 4-jjLg—1£^ CjLj-LoX. Lo^j! ♦ dLjj^-J.1 ^1 ^jLl>^_j 

Lgjjj t^ajlaJI 4_aj dUi dsLal ^£1 ju, mL ca^Lol LL c l t J 

g.\ jj-a j-lll^L J^G j-A-Ll>»jJ^- ajj^LtlI ^ ^ jjL'tl 4^>-j ^_aVl 

<LaDjjLa 3^La 4 jI ^ jr L. Laij Mir. jGj ^jl CjLjj^LJlI ^j-a JaJi£. glj^JI 

^ I ^ (jj_aal_aJI gLg-LtiI ^llbtj lLU j ^-L.j * I < » < j-g^tTa jl A♦T,a A♦**«11 
J^l jjVI J I A«wj Lfcj^GJ JjLjjJ jI£oj! ^1 L^_g^j lIjLjj^-lI' <G-olj^ 

LJIJl 3 3jja>J,l o^Jl 5_dl_Lj 3jaJi£. CjLjj^oII dal^ Uj . L^la 4 Al"iLI' 

i_jjjj^_j_a J-aajta ^jl 4_J_g_*JI 4_avl_Lll La 

(JtGjI ^Jl-dt-gj ^g] < . 1 A n ^LaJll J-&J t4JLaaJI ^L JjVl ^LaJ.1 
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k?9 J 9"9J** ftJI 


4_al_C, A a \ J t 't ^ I $ - IjSLfcj £_lj I ^yj] JlJ Jl>- 

^j-a ^Lftjl L$£j i < ii M < nlj 3 Jl>.|j 3j_a CjLjj^SLJLI (j_a jJlc 4_<_ulj_i 

uat">Vl 1 n 4 3 mi II IjlA jil J-a-sejjj . L*_a ^-. t -a- ^ d 1 4_<_uljJ 

U a < n~j) L^ia 4 _l 3JJ1 <Lcj_a^>JU ^jtj ^jlSLaVl j Ju9 4_t^jjL?eILa CjLk^£LjJ,I 
4 i j cjL}J)j»£_j_4j (species or strains 4J^LtojJI j? £jJJLj 3_}Lc 

I JlA 4JLa£. ^j-oj! jJI 1 ^jl 0jJL>» jl JlII jjlxL LfcjJu-a-a 

(jl ^_A-l_ufc ^_<_oL<_oVI ^-aV[j .£j|^J! (J 1 tj-& l-9j) > h4 

4-3-ua j Lc*.jJ^_uJI 4 _uL £>£■ 4 3 h -V a Ju>. Ll>-jJ 1 4_<_ulj jJl Jjj-Ls 

ij _a a pj LjLjj j| c_d£ jl Li£ JjLuj £)! ciJjjjLa-a . 4_al_C 

j_a I Jlj 4) (Jar, U~ > m~ Ju9j . 3.SJuC L a JLa^-Lj ^j-3j dulj 4 3hV a c-ul 
cd^Lu (j^T l^-u La-t^-ll (jl La£j . tjj£ ciJLuJU ciJJj (jI ^_lc l-jj^SLlU 

(j-a 4_3j-*JLl (jj) <^> l-V" mij La !j_}L>j 3 jLU (j_a (jru^Lll juu (jrtJ^LU 

^j-a (_^VT (JJ-lmjJlJ (JJ-ls>-jJj-UJj£-lX I lLUj£L^ Jl>-Ij 4_<-olj^ 

c-j^£LJLl 4_<_uljJ (j_a 4 j3jjlXI \'*■"< < »j La CjLk^^LjJ.' 

t_sLic ^]\ Loajj cr^L>JI LlK jLlLvI 4J1 < n a 4 JL_uJlI <>jla 

t- < 1 < <i tl Iji^Jj . (_[jA_aJ-*-II Oj^-la 4_<_oljJ 3 31,1 4_<_uljjJ 4_^LJLl 

<— La_a 1 ^ j 4 4_*_u_ll 4_^_uljjJl ^j-Laj ^LLaS" Ll>.jJ ^.u j^£L J l I l^jju 

(j_a \j^ (jj 3 . U> j (^_lj>. jJ^_uJj I 4_3 j_ 3_>JI j . 1 ^ i a CjLij_l^jJ,Lj 

Lj^LJsJI j_<_ujJlj LaJ lIc. Ll>.jJ^u^SLjJ,I (3->^ 
.4j5e_t^jVI 4_C.!jj CjJlSzj La^ L^L>JI d^JuiILa 

LT IiJI djLoL^I] I ^u-^3 LjjvjJ^. uI (jl (Jj 3 < (j | ^Lr. 4 j>.Ll! 

4_jJjJ Ljj^_us Ladl J j-^>JLl Jlajj . Lj^L>* aJ^lj 4_lL%. (j^SLu 

^-a-lr. £)J.iLj-a ljr £ Juj ^xlaJL ^j_udjJLIj .Gjjlxjuz LfcL^L^ CjLjj^£LjJ.I 

a it (JjVl jj^>\ j ^Tu u (jI IU CjLuJI 

3Jl>»IjJI 4_lL>JI CjI j 4 _jj>J! oLulSdl (j-a j»u5L! 1 p -«»3tl i_dJj 4_t_ulj Jj 131 ^ 

.Protista l"i 1 >nj^jJl ^_<_uL j q^cwjJ^uJI L^jju 
1 '1 adjLjj^-aU 4_u_u_u^JI Lt^La-iVl c h'iis't) LlA (j_aj 

(jl . 4 _jJl_jJL3JLII LjjvjJ^-ijJI ^yC. j^>-T j Q L%j Ll&j . 4_jJLjJI Atl 
o!l$I La^ 4jjjisaj 4 ja 4J CjLjICjLjLuJI / n 7n 
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jLuJUIg CjLigjS-uiJI 


^L<-o^l ^£1 jj 4_jj>J 1 CjLuLSdJ jj L>~ t! ^JLu ^£i 4jjL33il oL^LkU 
£)L_ujV! £jUl3 fcJ 3 JI£.LILa < <l4l L^^Lo-l J_)Vl La! 

(jSJj 4 } tsi *wVl ^1 1 g ifl <j_uj_aL>JI ^yil c_Jjj9 I }LLa jLojV! £)f 4JLfcj JjV 
<ic. ,j_a^c_a 4_*_}jVl ^3 ic_J^L£dJ L$3 jjL3_a ^j_A^i£1 l_^_Lu La-l3 c_jj12Uj 1_$3j^Lj 

Cj L-ujj^-ui] 1^ c-JUtkil £)1 JliXI (jl I JlJJ u>o 

Laj ^ U a ^y-2 4jL<1jj ^yjJI CjLoLSJLs yu-a Lp^LJI ^[hj ^ La! SjlcLlLa 
• 4 3 1 1 hr a <_a}L_<_ul ( j-C. CjjjJ^j Jl2 L^j! J-jL>J1 (j-a L tf^jLuuj 

4 j 3 JL« L*_u V 4 JU - 0 Li L*_u cjL^^il ^ > (i<7j La LJLcj 

^_j_<_u_3_j JjL_lj 1 (—£j) i <1 a Uj ,,. .tl 4 jl>.|jJ,I 0 j_A> Jlaj .J_a-*J1 I -LA ^yi 1 ^ a" 
^!jJl c-JUu 1 a « > m> oLj^^jil 

Algae-(Alga) (4) i^LJa Vi* jM§) ulUUl 
j-»-! ^jljjL^JI ^yJL. ^jL-uj^/l LaIjj Lj^L>JI 3Jlo*j CjIjLu 0 JlA 
4ijl /.till CjLj Lilli j CjLuilL_uil aLLI (j jJ (J-oo i _- r UJ I 4_ujJ1 ciJl a < <il 

^ CjI ♦ 3 m mil t-jl Mir.? (j-A j-u^ 4jj^t_Jl t-jl Mir. VI La! . j. <>vLVl ^1 
3jLc CjLuJI /aJLc (jl Jlj_a {jt £ s ( J_>. Jl3 L^JSJj L}UJ1 3 Jlj JlC. L-JLstla 4_3 _j_ 3_>J I 
Scenedesmus ^jliIlcoJ 1 :3joJjJl 4 -lL>J1 o!3 4jU a ill <—JUtlaJl 
^Li» j-p.Vl 1 JlAj . Chlamydomous ^Lj^jjLuaM^LIlj Chlorella >LLj,j^LI1j 
j_Llj 4_jjLii2_j_j 3ju>.lj 4 —lLL jj-A c-JLtlaJl Q^Tuj Alj-t^>«Jl ^>Ljil 1 

jl) 4->.Lu-uJ' ^jialLcuJ (^U-lLLa tO I) CjLj^SLj-a 3^ Mir, j-^-i L^ijis 

Lj^L_>J (j^jJijlj 4 _LsL_4j y (jjyo *1 4_iJL 4£^3 &ILa 

a^^>- 4jjlbej (^jJl (Ja^jjjJSJl) jj) <>>ir jll ^1 j_tix>.Vl (j^Ul ^J a!^ 
4_LLv J_£ J » m.3 2 Jl-Aj) Chloroplast c< , K 11 u a <nj 4 j 1 ->J1 ^j_A 

4-L.Lsfe-U j!jl>.j LlLJI cjLLI£LI1 La^ 31 jj ciiLu^j . (Luj_3j ^j_uL 

aj) <^>11 ^_yJl ^LL>«j CjLjLJJI^-aIj I^^JI t—JLstiailj . jjJj)jlj > << tl (j-« c_3JL3 j 

LlS»Laj 1 LAUlj jiLcJl ^J1 ^jjj^SLIl Jllui^ 1 ^yjlj auLsL-u^jj tj_A-<li 

Jj« (<( 4_jil ^LL>o La ^j) <>)♦ II a! jLiJl mi" V 


SO 




Li?9J9,w9At»JI 



ciiLpli jjjs ^ »lj i>> ->JI i_JLaiaJI jjjjj autotrophs 4 j jjill <Luli 

^jJI 1 IjJiij photo-autotrophs 4_ujj^aJ| 4jj-*ill diLul j 4 j j-iil! 



• <L<r>.^Ut (Jj) i.-! nil (jh djl j c i ii~ll aJJk J o «~n n I 


jjV ^ ^ s-' j. iAs->JI !^£.£i (j-o tiJLijkj 

c—JL^-Ls t ^11 / >>>^VI L^Jji t— j j-tTaJ ya 4_tic l_$_La 


L^_l3 Ci t m jt 4j9jjJ,l ?.\j 4_t_L 

. t 3 ^-l glLa jJ^_u Cj Li_uo 4 4j JuJLuj 4jj_j I ^Jj Cj ITu-u^Lj 


4 Jjxj Ju9j 4 Ij^LJI n 4 JLjj jJI jJI 


- i «11 *»■ U> 14 jjj^j 


(protozoa-protozoon LA*jA*$) f$ 

I j 1 m aVI L^j ^U^Ml Jiilj t L>UJ! 3 jll>.j cjLjlj_p- ojjt 
-oLj^£LJ,t jLkl I L^jf jJatjJtj . 4 j JuuJI 4 _LLlLc 4 4_t_uj Jill Ju-a^Ij 

4_ojLL \ ^vj-j c-.«-L<-aJl <JjlIj) (^yA_L>.jJ^uj^SLji,! ^LLIaL ^ L» < V 
LudL>- ISLLo L^jjiMi Ijjjjjj-jJ I »1 oir, »1 g 1 r, t^yz 4 ts> V~i c 

. 4_j!jjJ!j 4jJuljJI Cjj^t j SJljUJI 4 £)! .(5 

I jl>J j-JSLrJl Jjltb ^jl^.o. jj^j-paramecium L)^ L^jjj 

Antonie Van 4LiJj_g_LLJ (jLa 1 g k -vV ^^-ILlI ^jVl CiLu^SLill <J-* 

LjjLl^VI L*t .^_CLc ^ CjLjj^SLJL! < ^ ^ Leeuwenhoek 

4JIjUJ.I 1 ^ <;r 4_ul L^Ll$_aI ^jLia-u oJULp_i>^ Astasia 

^ ^ ^ . djLl^udJLU-jEuglena 1 _Ll.Lv. cy-^3 Lu^-Lj 

L-.«-L<-uJ^ . ^jl^_ l>J1j CjL-lII {£ 1 1 j c_JLe_LaJl djjstAil 

Lfcj-uG 4^ ^jL-oj^lj cjLI^ pJlj cjIjLlIII ijr 3 Lr'-^>« jl Ll»j_c 

-O^i-^1 (j-L^ . CjLjj^LjJLI j-jjLj ya L^^-^jL-aJ^l 

^ 4_LG]1j 4-LGJ1 4\_La» L^ u x G j fjC. ^ 



ijtujkjUlg CjL»9jS-uJI 


.4JLUI 

(Fungi-Fungus jbi LA* tdL jiftiJf 

2L^jJLa toadstools (jjJLjjUJIj mushyooms <_jIjJlII CjLjIa^ <jl 

JlLa-j La 1 g * tj * s=. I ^.La 31tCjLuJlj (jilt" Mil I 

Lp ^ ^ II <—<-C.j*JI CjI t t < (i aj (jl A VI Laj , Q\p^ jJJ j^LJ,I 4_<_oIjJlI 3_}La 
jJ>j I Jl^v. 4_al_A ^j_a-*-ll Cr6-^ ^>j_a->dl ^1 4 ^LusVLj ta <? \I lJu-aJlj 

^-jLtfuJI j_jL_>J! £j-O-C. ^-TuJJ . 4 _Jl_>iJ I IJLO-J (J-o_ji L^J_C Ij_u£" (jl ^ULjJLl 

L)jj) j-titil ^_j_a-ll (jjlil ^j3aju alj-a^>* Neurospora ljj_u_ujjj_u 

4jjlxtfaJI (jljJVI Lai (Eurotium I j_a Liajl j-a 4_>1 (j-a£. (jl^ 

c j_o£.j .(Aspergillus/ 8 ^ c jaiLt^j-u^Vl j-La^ ^1 4j9jjJI ^1 

j-La^ ^ 11 jJuj I - 4 MnrnrjjCjj /a j L. a g\ ) t , ,,j ^jLajJI 

j-u->JI 1 nt,I j.'i# Mill Penicillium ^j)jlj <«?jTl 

£j_L> 4_tlc 4 jjL*JI (jl La£ CjLj Lu?tl (j-a-ua ^j-a 3j-uil 4 _c.Lu^d 

j-a-u ^43 ^CjIjLlIILj 44-Lul-4-u-u L-u! ^i-Gaj-cjLuISJI dJufcj t Actinomycetes^ 
J^jLjJI (J_ll_3_J ^Jjlj^>dl J-tToTl-UJ LjLo*| 

4_jJLa_c tilljJj tjj) Vjtl (j_a jlitj 1 $ K fj (4_j^ljJI CjIjLuJI 

4-jj) t^ttl jljJLl ^llL>o I4J1 (_£I i4j jJuJI aJjLiILa .^jjua3\ < JjLaTJI 

4-LL^TlI.I ajj j|jJJ jj| 3jLc. Ju>»^ ^ tiJJjJj *j_a-o 

LkjJtJJ jJL>Jlj < mi->J 1 JlLa 4_ajLSi,l (jr^ a_t^L>. 3jJ lS L^Ij 

.j-jLcJI I ^j-Lt-u La^ 

^JluzlIS t__JL?e_LaJI ^j_a Lj L^jLjjv CjLjj_La_3JI ^yzuu i_La_ujjj 

j-ailJ > «■" JI^>.VI cr^J Lichens ^j-toVI ^ a < <n 4_t£j_a CjI_uL£^ 

(-LLIjj i I_Aj_5cjj alj>j^>dl jjJr JjLLU > mL^ 4jLiii ALvLa CjL_u 

Iff •' 4jjJ,l Lai .c_-JL^_IaJI I4J jJLalu 4_ul jJI 4 j jJuJI ^-Ic. I jLaTt^.1 

, 4 <>>aLc aJL^i-a ^jLuJLl aJJb (j- d_ ^i3 - a CxjI^ (jl-c—JL^IaJI 
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Li?9J9,w9At»JI 


(Bacteria-bacterium lAd Ljmm&JI 

Lj^j .Germs 3j ja_p|ja>JI a_aJ£ ^ya Vju ajtala. aj a * <~t eJJt 

jl aLLaLI JjL ^jljjj diLjLalL j-aaljl L$J “LLlS-S ajjg-a- a diLjl^ 

. (jii.la i_aJsj3 ' j »VI iLLijjj . (j-Galj jl>.|j jj^SLus SjLc. LtjJ^a 

j»j_iJI l_& Jjjj ijjlaljjsV-I a j j Mill cliLijj£Lii,l Qja t a La Jjl cLl£ JL2j 
-Lj"i< iII j , Laajl Iljjjjj_iJ|j d)Lajj_mllj djLjJaall (jloj-aA} LI < i nl ^aJL*j 

.jjfcUJLI i^_ 5^L VI <^cuu3 Ij V IJl>. aJUiaJI jjjs ^JL3-3aL*JI ^ 

L4A.lj.ji (j^a i_3jj_*J,I (jL^ ij I j ij_j-i£ Jla. (^Jl a^jl n ~i a Lt-usa- jJjj (^^Aj 
^ 1^.» tl - a , ,„ JLSLil aPMP lLLlaj .a_aJj_U asWL jl*j L^VjvLaj 
diL i^ull L _paj>_ij (Vibrios) diLjIjJIj (Cocci) dilj^Ulj (Bacilli diV j..iLJI) 
jJljj (^pill Spirilla ciiLljJjIII Cr &j Ijjlc. Jlai JlSLif <jJLaj JSLill a_.L_.V 
jjlSPj LajilAj .Spirochaetes 2a.^aia jjjj ^pJI oLl^j^jj.. ill jl Si_3j^e^ 
jlsj .(j^Jljjl ' ti ,"., r. L^J ^aea. u i^.al ^JLj jjl Jl»j a_iL>JI Lj rK 1 11 

. Jjl diLataao alLA (_,1 a jjaJ3^ JL^aiiVI (jA S^JLaJjll L^LaJI jacju 
j»Lal J a 1^1 j JLjJ-Lc. j^fcj i^a-ijlj^a ^3 Jj I g iA«_tj illjjtla Lj"K ill (j>i» tj 

(j-C. 1—3jj_*J,l jjL£ (jlj ( _j_au_L>. ^IjjJ) Ljj. -,< J11 (Jjallj .(-SlLaJI jl SjljaJI 
I <ii->JI JL^ajVI (j^a LjIJlJ UjJ L 4I (jl diW-aull (jia jlj 
V wT ^ ajj _i1 j^Jlc. Juala*3 L$j I (_gi 3 j JjuJI jjjLlLa L^HSLlII i_Jlc. Ij 
laLu^si til La (jL Lillj ‘. l~ i .I~jj-all (j\j I L 111J Ij^j-a Jiao (_yAj . l^al »LI 
LpiSLII (j^aoj'a .(Jjl>.VI a_Lau_ijjJt cjIc,j^j>J.I i ilr.I ^1 ^ a" i~ Lj_uSLJI (jjs 
J .(jLj-aaaJI J-pLallL (»jL3j jjailiejll (jj: (_^aL>. ^jj i_JjlL>iJ VLaa 
j^a-VI (_pa_»_jJlj . Luli (_gJ«"" (jl jjSLaaj a^jj-U alj_Laaa»JI i_LLt!aJI a t mi~ 
j^t_i a^ia. aLjj-Laj ^jJlL jAj a_t^ajL^>. t _ r 3 tiiLj-LLlL a j < i"> LjUSLlI ^ya 
(2ja_^jJj_ujj£Lil ijm jJ& L^a-j ju ^^lll Actimomycetes dil"ji.i_iLaj-L^Vl 
jV <i<-i3ej all .>.11 jJL Laaca- Ljj~i<jII ^pajtj ^Jluj . Lj-pSLII al jlc. ( j r a 
Lj-pSLII ij \j Mycoplasmas LajVjj^LLI j-33j a_ujxAJI j_aL>J.I i^j^I cal 
. L$J ^JSLio V a 3jaj ^jVLj3jjjll j-a t 3" ^ (_3 -aj (Laj^Is q ' j 1 > j) di Lajj j a 11 j 
. ILLtal a i 3j311 L^SLJI LajLc 33 j^pJI Li_Sja> (JP_a a_Luta (JK i.~il L^Jj 
ajjLaaS 3aLa ( _ r L. Igi3 »ij iajjiU.1 (j\j Lialjjil>. ij.n~ LajVjj^LUIj 

•• 


ijtujkjUlg CjL»9jS-uJI 


<LcwjJ^_u <La^Lc (jj!\ j ,jmij La j_aj tsterols cjV^j~ <» 
djBdello Vibrios jJJj Ju (j-&j • Cj131^-l>J1j 

iy> *3-, I o-a 5_Lj^3 U*«- o^j ^ 

. 4_oL*JI L^uSLJl L^J-S 1-4 ^ 1 f. d 1A Ls~ ^ 4 _jj3lJI ^£i j.1luu ijr^3 * 
Rickettsiae 1 j< «7sjjJ 1 .<j;j^l Ljj^uSo L^j^j ^jU" > «jj 

ll)lj4 < il-V (_j-Aj * (dj L_uJj_l 3J 1 (j_4 L^j I 1-4JJ (j-k Ju9j) Lj^-uSLJl JJ I jJL-fiS I 

4 VI lloJ^ t^jj^£L i ll £)-d ‘2 j) 1 1 —A^ j-Lu ^ ^ 3 j-J J- Tl < - u - 4 

♦ ^jlj^-L>Jlj ^jLuujVl .J^Ll^JI Lr^^J (j-uj-3.uJl^ 


(Viruses) *L£j*aJI 

j/u .3 j-4 100 -10 j-5tid Lj>£Jl (j- 4 I cjLuISLII *>jla 

c—jLi-t-u l£ 3j— lj>»V| ^ l < <ill 3_4 La o-se-Lual JlSj ♦ Q^SLJLl ^j-4 02,0-j 2 
(jL-^VI p ^ * Ji_3^ .^LJI ^J <^n ^ 11 l£J- j ~ l - u 1-4^ ^Idl^-4^LJ 4-<-u-Uj 

JUlC. 1 ^fc>« ^ CuJljl_4 CjLjjJJ-LoJI £)£LIj 4 ^J_jJ1 4jj-uSLl 11 t- t\c. I 

L^-uSLiJl ij oLt^j^-Lflil (>u J-t^LaJl jl>J 1 j ^jLuujVl 3^t*n •«! 4_*_u^L>. 

cjVjJj JLiIdVI JLi> (La 3^3 j mi 3* tlj J^jjJIS) cjLjJI L p3lj_4l <j-d 

i 4-l.JuU. 1 ^31^-4 I (j\J 4_t£.^L3Jl 4(jL_ujVl LAj-ULJ JjJl 

diLujjj j a II £)3^ La^_lc I cjLxjI£^ llU_4-<-uV1 ^3 

Ljj— uSLii 1 j-A L^sliw l_4_«_ul ij3£>- j-1 j-u^SL J lI (3-^' ^^3 * Luajl LjjTtSLJI 

. LjjJlSLlJI ^j-c J^L_uIl ^jj-uall ^yJL. bacteriophage(^L^j^£LJ!) 

Jji3L*_U Ljj-jlI5LiJ 1 ^ 4 mi j Lj-TtSLiJ 1 cjL_j_4jj^_j_s ^j_4 ^ mi ^ ciJLLAj 

jb- 4 ^ 6j^ lAh^ * temperate phage . (J jdjJLl 

.^Jjutil 1-4 Jl^Jl ^j-d ^ylcv aijLc 

Jllll (J-j-u-u L4] jj-u-jJj ♦ 4_u>Jl CjLuISJI 4^Lv. ^Ic, CjL_uJ^_l3J1 

(jjLj C. I Vi jf jT (J " n m V I 4 J ^U- (jiaJ? 

3j-L>>-U 3j-*J Lxjjj .Jj jntl I JL& (j-o In mi Jaju j! Jjm^l 

CJIJ-4-J l_4 JlJ_CJ - - »~d , ,.jjj j A ti ( j_4 Ji JlC. (J-L-U-u 4j JUU ^ jJl 

JJLtluj 4-jL-aJ.l LMi^il cjj-4j L 4jilc Li*JI cjLuI^LII aJLv jl L^IjLc 

m 




jLiaTuI jyS JLjju (jl (j£L$JJ Cj 1 ■ ,iaj j ^ t1 Cj L^-U-uJV i jyz djujl c. CjLLa 

L^jilc, <GjLjJ! 4_jjLi_j£UI cjLuj_>Jl ii.LLt.u-a ii.LLt.uj .^^^. (_£^j_*JI 

CjLuJI tl)' .Cjj_oj V CjLt^^-uaJL^ .JjL*JI (_£Juu V 

3 jj )\y a 3 jU cjjl^I IjI culj ( jr 3 L^jIjioJj L^jjjJjj Jl£ 

cjL^ ^-L>o <.">* U~<J fu L$_La JsLj Lul^ cujjlcIj <L>.L>.jJI <j_a 

^I 4_j_>. CjIjjJLjJI cJJj Juu (jul^JI Juu CjIjjJLJI dJlij (j_« <0 jU 

(ji—t-uj I jJU 4-^^ 1 hi n4 JlJ^oil I J_A ^JLc. 3j_iH/l_i_c 4ulu*»j Lil^ ^ 4 T t- L o 

U-i3 LaLou 4_p* CjL_uj)j_tii]! j y ♦ < mi 4 (jutj Lai . 4 _j1c. 4_iill 4 _<L_u}L^j 

• t__J L£J I I J_A (^J3 Cj La JuLLt-Uj (J^ J-tTu-li I (J-U-L^kJ I ^JlC. LAjJ Lj ^J_L^_U 


Subviral particles:-£iLi§j*Alt yUMA 
(1967 ^Lc Juljl (jy-2) c_iL£LJI Ijla jI JlcI sic. 

i_<_ t—uuU ^ t L_lj^_3_j 4-^_>Lji-o L^jj CjL_ u j^_uijI (j_« (_Jj3I 

^jJI-scrapie (^-lj^-SL^u .(jlj_ L _ > Jlj (jL_uuV! ^ ^Ij-al 

LgJj , CjI a j mi *>J1 <?Jl_A JiLa 4 1 u « j-^l—LcVl (^^ ^ % i <<•■">♦ II jL^j>JI t. n 
Juu (j-A-oLc. 3jLa ^LlJI 3jJl3J!j ^LJulII <LajL2-a l^-La 4.u'u_A J-c ^^ljLu^l>- 

(^ 4 _$jLtiLa CjL< i_u_u_>. cm < »n (jl (j^Lauj . (^jJij! UU (jA_ILajjuiLI 
(jIdIj-aI j)_a Lbj-aj ^ l2 \lissiminated sclerosis j. mm U 1 c_JLual]l (jL<.gjVl 

cjU-u^oJI ^jla ^yil SjLi/VI i^^uj oILij tkuru ^ 4 < «j 3jL>JI J^Lli! 

.J-tia Jl>. 1 ^ 'tC. (jl CI>-L>. LlA 

OjLuISu d U yj a ^UJ! (_yic. L^jjJ^ CjLj jj^iLua-U 4-aL^JI 

u-iJLsr U H (j_a 4 _l£j_x3 CjLljL^ ( jr Aj J_l 9 (j_a (j_<i»VI LL^jLud Jl^j . ' 

(jluju Ljj-uSLiJi 4-L<a-Ai (j^al^JI ^£1 lJZjjulljjJ . OjLjjJ^i]'j 

4 0 l - l TJ lI ' Ljj — l T lS LJ ' (j_« 4_aL>- CjLcj-^u>«J» till i^J^J t*> '< < «'J • j)I^ l>JI $iL*_al 

C.<-lT(-J <U 3 4 JlUJu£.J tC jIjLuJI jjJl>. (jltJJU (j^j^j^pill 

OjLULljjI lLILlA (jl (_Jj .(^L-ol jj^Iu CjLuJI Jjj_) dJJjuj t^_>dI 

11 I ^j Mu j_j j(j_« ^L^LSLTt-a Uj-jv. (jj^Lj jus L^-OiLJ Lb (J-^jl 

. L^-p£LJ I (_y^ 4 jIjjJI jl (j_« Ujj>- djLuail Cj L_o^_tA] I j 

Loul 3jj_LauJ,l LdjJI CjLuISJI CjLj-uo (j_« lj_x!^ (jl jj_ualu (jl lujjJuLa (_^J 


■■ 


QtwuUlg CjL»9jS-uJI 


CLiSc-u-uj La£ Lajj_Lsj (j-A 3j£-la (Jjvl^-a (j_a L^j Cxla-uj! Cjljj^£Lj-a £>a Cj LtTuJ 

j (^jl^JIJ j^LjlII J f I 1^_L>» I 

Jl_Lc I j_j>» cjL^L J LI ^ j mi <?1 ^£1 (yL- l>jJ j-aj^5L(.tI <_jI <jl 

CjLjJj-Sk-lU Ln < / .< < ^ ^jLujV! ^2)1 ^ (_ I | Ml t ‘ ^ 1 t 1 

JjliS.i J-a^j ^jl LL lL l3 9-i^JUi q-a La$-aj . 4_Lc 4 _JjLuj La j- u .aJ 

J-^II 1 < a ^J (_£jJI (jV oLc$£ 4_aLc 4_*J>»lj_a ^ CjL a j j£L- i a l ] ^jmi3~I1 
CjLj^XjJLI LcJjLlj t- > i Mill ^j_aj . CjLj^SLjJ.1 4JLu 3J La j_A JjVI 

L^-^jl i^i ) ^.jJI 4_jJL*JI ^J^jVI JuJl>o ts\°\ LaLc MjLcj £j-uj La Jl£ 

^Ic- L^jjJl^ j_Aj 4 Lj^-LaJ) 4 _^j>.j ^J_a CjL jjfLj-a.U 4_aL$JI ^^ajLua^JI Juxl 

^nJJI jS^ljj J>jj>»j j_a—<-!I t>~ > -,j V Lj jj^Lj_a CjJl>. I ciJbl ♦ lJijSJlJI 

^j-a (>lj>LJsI ^j_a a_aMT 4 * i>i j (j-* 3 4_c.jj_a C^Cjj ^aJ ^llLa Lactose ^ a Mill 
jJa ^ I c. 4-JM i ii II <j_a c_aJ t 4jl_a <j_a I Jo-1j ^jl_3 «Q]^L<_o 

CjLjJ^SLjJJ O J-A 4J>Uu Us~ / ..^ . jj^>UI ^Ll^TlcuI 5jJl 2JI L-t-t-uTlSLj 
(-LLjJlI (jl j_A J^T MULa ^yzjlLa-i]^ . jjIt^^LII ^1 Jiir~ t »1 ^ jy l£. 3 j_}L9 Sj-ulLII 
ciJLjl jl£ . LAj-a-> j-la-J (jl (>-Lu-LijI ^j_a jJl 3J J^LaJ CjLu^SLJlI ^j_a 4_c.^_a^e-a 

L a - L a Jv La j_aj j-la j J^33 ^ (^JLaj_uil 4 -Lll<Jo <lcj_a^>JJ rnl^r. I 

^lc. 3jjl^ L^1I>L_U ^ > i^> sj 4-l>JI CjLjj^_l 1I ^j_a aJLiail 4_l3_l!I 

4_tiaJtJI (jLtoijVI jj£ jjj . L^^LjjLj CaJjj^ lil £y\\t mijII (j-* j-&\ jJ^ ^ajLa^s 
11*> t mi j c^l Ls" /,. V 5j_a L<-u-uJ I 3j_a ^Jj 3j_a 

* aljJ-ll I JlA 4_ajLa_a ^-Lc. 4_3 jL^ 3j Jl£ L^J diL^SLJLl CjV^L<_4j 

4^j-aILa Sjj^La CjLu-^C ^j_a 4-jjSLa Ljj-uSo Lj1-ClJIj JllLa Jj \ < m (jr lc - Ltj! 

^j-a <LLuJI O^) W tjr Llil 4 -Lj-lI 1 Ci i tijl L^J^LI 4_aJ^La 4a_u LaLlCjjj 

L^riSLJI JK Ut 1 Ij[^ (3j, ^ U a 3^La (j_« (J_jlaJI J^L> LaJiJj-^ Mila 

^Jl_lj jl CjLpJl^ 4jjTila 4JLjia lLs^-i^. 3jj_a^ jJl_u jis jl LaLa-i j_uuj 

i_ ^(^jLa^l I^(jT (^T 4 -Tu-lII L^jI Jj 4_uj_c CjU 

4_jLj_^ 4i!La^l ^j_A (jl . LaLaJ 4 a h V a CjLj^So^ L^jL£j jJl_u 

4 I ^ mi II (j! O-jj^j ljL>- 4_3 jL^ JjjjeHJI (jyic 3 jJu9 £ j \ . La j J < ^ 1 
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. s>j |♦ >-^s U ^yj0jjb ^Jlc. » L^_<_u 1 3>LUI j j-zz-jq V i L^v 
CjLLu £_j_a_>- Juvj La I 4_lLa-*J1 4_avl_(Jt £)-« CjLj^SLJiI t (jJ 

^jLmSLI uLsLJu-lH ^Ic. 3 jjL9-4_laI^^I 4_o»-CjLj^SL-la La^JLi 4 -cujLlH 
Lgal a < m aocxl Cj LjJ)j-5Lj-a-U ^jL^-tSlll £j_lLJI La^JJ »4JK mi I 
I Job (j_A La-i3 CjLI£LaV1 £Jl& ^Jla Ci^ili <>j . CjLuISLI! ^j_a 4_c j_a-?c-a^ 

.Jwji 

-4 1 mij pLLaj j_Aj oLj^jaH ((^^xjJ^uJI)) pj > K3" tl ( jr 3 L^avjl Jui] 

/C^. t A i'ss-i * .K-^jl iss~^ jas_j d jj 1 A A11 CjLI ^_jx>JI p j < ..A"-1.1 .t,! 4_o*la i jys> 

iJJLLA ♦4_jjj_L_jJI 4_ ljv 1—<JL LaljaJI Jal CjLj^S LJ .' pj 1 n3~ £)lj 

{j I ^j-^-A-JJ 4 Cj ILI j_jovJ 1 p j « ■■ A~ ^Jui^l]! l_jjJL_uV! ^_lC I L-x-JL-uI 

4^t_asljJI t_<-JL-uVl (j-«J .4_aoL>* CjVLsc_a I Jav 4 jl^L t—>-JL_uVl £jufc (j j£i 

jLLUl ju (_£javl 4 _j_lLL9 CIj Li II^jjv l* 11 t g a : 4-Ll.lIJ L*_u p j *»3~fl plij ^j| 

4 mi j » a It ‘ 3 CjLI l^_a>JI £) I (^1 3jL>J1 J^LLlU 4I(JIjj 4JjlL*J,I 

l^L<L>JI J-C CjJjju 4jjIj-5C0^d CjLI3 t J->- ciJLafcj (j-A Jp-ulj JLje-a 

4_*_3l_Jjl i"\\ *) j <» A ", 11 . jLljJI JJLJL ^-TuLa 4 _uLa CjLI^_ovj JjUJI 

pj^tUI 2LKI Jlj>L dJc t4_al jatil L^jIcLc J»~ > rij pjMin" CjLI jj-a-ll 

CjLI^- peJLI jl>.T p j >xlSj ciJLubj . Lac <-jl Mif.Vlj 4_l£'lj <-jl Mif.VI 4_LIj 

4 lajL^L jiwVlj LLJ ^^JL-JI Js^Lia Juse_d3 L^ULaa jLlil^l jL^Lj 

jl 3 JjLlII Jj ftLa 1 -CjLu 4JL>. ijr ^-4_Lal^ CjLI^_ a>JI (jJLufcj 

Jl CjLI^pJI pj-tx j_3j J-o-Cuj La 4jjjLJI CjLa^u-u^H!I (j-aj . 4^L>JI 

4> Jl^Jj . {JT >-j \ <1 ^ • j j L> t \ » p_u_u_3lll LaLL (JjfcLada LfcLlj_A Lt-u^jv- 
t3^L*JI ( jr ^ 4 jj_jL 4_la-A| 4_aL*JI Ll>-jJj_uJI «4jLj_tlaJI ^_lC» CjI aj > n3~H 

ciLljj 4 j a &'$\ (j-A jJa3a La LJLL LavjJ^_aI 

. L^_l£ 41lJI Laa djLjj^^LJJ 

^Lbfcj-^L(JI a «lr. I l-£jju La^ CjLuJuJI 4>j-j£.j-^jLtxa^/l 


- 



ijliujUlg CiUg jSjoJ I 


I 4jjljjfc3 >La| f^yjjLtJ q ! 4J ,j\£ I 3_iJt^e_a 4jjLeJ^J 4_ubj_L£ 

25 4 i 1 n\ ^ylc. ^jlbej z\ j_& jj-oAZu (jI l-oejj 4j^Le 4 jvj_} 40 -35 
C<^>o J j Mi*sl ^13 ( j_c 4jUI .03 j ( j- c 4jUI ^ 

e o~ ~ J ^L-gjVl j^J_3_e ^ ^j_e 760 j ' ^Lj ■ L» • <>> 

JiLi-ti] 4_bLl J L_tjJL_ulj _}J)j_e 4 ^ mi^. ^Jj 6JJt> (j-C. LlS j^e 

(4_>.jii!) ^jJI ^ jJLU ^ijj 3 jIj^>JIj ^ 

4_>.j_i (jL^SL^tTu 0 0^ 1 4_3_tlojj (j h3m!I . 4j3 Jlj ^jllLjiSJI 4_e-ta-u 

4li-Jl cjlb^LiLVI ^LqI m •s>~ U_jI cjLujuJI jjl .^jJI 4_Cj j_e_>. 

^jJl Cj!j 5 Let . 4_3jI_3 42jl» 4_lLL| jJI ^ miqJI CjLIu ^SLtllL) 4_j_CsjVt 

Le-b (_y_&j *3 j!j->JI J-e^o (_ylc 3j jJs £)-* -ijLJI 

(_y-3 J_j J_e_3tCj ^ $ 4 CjLjLuJI Lelj . uLLiCaj^l SjuJuIu CJLIj Ijic 

CjVL>J1 (J.O ♦ \ ^y-3 (jy-Aj J J Ml^ l ^y-jlj 

Lbj! ^L_>o L^JSLIj . 1 el A^.tl 3 Jlj J_cu j I 4_ua_eL>Jj jl 4 j>JLU 4jjHJI ^J-e-seTiJ 
CjLjLjJJI C ( e \ * ") Ju9j . ^ <<o~ 4 _IjlIL*_U 3jI^j>JIj »J) tlj 

L^nJLv ^SLtHJL d!5 * 4 -<-ujLJ 1 ^y If. j3bluj j_e-u jj! CjLI^-l>JIj 

. 4_l>.jL>JI CjIj -lL J' jj_e LaL^LL ^_y_e^>«J 4^Ju 4j <toLJ1 
L7 _b 4 _j_L_j_>J I CjLjj_La_3J! ^yzju . 4_u Le-L^_e-L_»_e ^b-Cj L^SLiX I j 

L ^L JItJJL^ r JLl 4 j1djJI^ to>ntl 34 -t^ 

4_1_lj ^LL>o-1_3jv. L>UJ! 3Jlo*j . Lu_uJJj_lJIj CjL^Jj-l3]Ij 

(j_e 4jj-^j?e_e 4_3 _lL J^j?e_e 4_uLt,l 4 jLuJI ^j_e L^_lLcI ^35L Jl£j . 1_£_l 9 4_uLe 
<4_j_e^LA 3^Le ^^y-Lc jl 4 _jj_jJI j! jJL>JI ( _ ;r L. jl 3jj5e^I> 4 j9jJ ^yJLc eUl 
Cj^ j| (jlj «eU.I ^)L>* Ijul V 4_3_uL>J! L^J5LIj 

^_y_Aj t gC-b Ljj-u5LiJ' ^J_e j- u 5Lb . L^LL>. JlIc 3j^_CaJL 

J5jj?e_e V ^ ^A_u_uJI CjIj-Ci£. t 31 A^.tl ^Le| L" ,,,~ 4_ejl_3_e ^L<-u->. I 

‘I ^>5cj peter Sneath c<mn ^ILu jjI^jlII c 4 L>~, ..I jJaj ^-baj 

4_jjCJI ^j-* 3 CjI < j c. LojLLc LewjJ^.uI Cjj-eit (jr ls^j -a 

j L _>.^ . 1 3 e . ^ ^ Kew ^ 1 ^ ^4 4_Li^_i 2 _^e_e^ i/N/a 4 _^ 1 e 1 - < L 1 «/ < 4_3^ilLe 
m'T. j_jL_o]I (jj-3JI L^itJjL CjI-LlC. 4_l>. 4jj-u5L ^uIjj>- 
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L‘? 9 J 9 '" 9 A‘ oJI 


4_lo.I_lJI I * 3 • g Q^ol ^ ' r cl)^3 j-j_a Jlo.j JL3j . (cilJ3 (J_j_a ^ ii j t 
(j^o j»Lc. 3000 Jl*j 3j^o JjV 1923 4_Leu ( _ J _a 4o*3a Lojj^. 4 _c>._jJ_jjj3£L!I 
clLl£ (jl j JijVl <^1 (jii-uu ^ Lj^uSLlI (tpljo^- tjl J'AjJ cill3 ( _ r L.j .4a3Lc.l 
caLL»Jl L^lSL!o il^J *c_3l^_>- 3La ci)Leo jj_l 3JI La!.Sjjjec. iyu-ui Ll>o 
4_ea i~i 3-c. (^jJI (JjLeuJ! iU (_y3 (j-ujjJI £y* Jj!jics cdLuk (jl^ 131 
L^_iL 3 <~)l . ..jjj j 3tl 3-e |3lj . (3Liea ^j ti«tl 3l3j LojL ii)jLXJ Lai) 

cl)Leo_Jj_ci!! i_3jJLc!I JjLeoJ (j I i 3 I ojj.1 jjeOJ . (ttiltj 1 aj' 0 ! Jl)V| ^1 (Jr 3j3 
U, jjal_jJI fjjz (_yJfcj) i(jjooT cl)j3 oj, tag ^3a Jul£l 4o.LLo ij£j 4Jj^c>J,l 


. (l>.LLa jaL Jj3 


iljcjjcji Lai 3 ■>• !*.)•>. 131 ^<u3ljc>. ^333 V L^j~i<jtl i..Ir I 
:4_ljg>. (joO f-u^M JL>.J 131 43jLo)>- t jSLaj I^-Lo I />iim (jla cii!3 £J)J 

L^jLoi JjiLUIj) (JjjlLoj (3JL*JI i_aL>JI cLLLJU lJ j& L^"^ < 11 q a j <~ jJia 
ouSLiJI 2^jl diljj^fl jii£l (j^ 0 3-*3 1 —aLi>JI ( _ T a 3 jlLVI (jecj^LU (jLJo 
(_^a cdJ3 (jeo IjLjj-oo 3 >SLIj cLp-lllI jjjs ^julII 3jja 


.(dJlfdl Joo^JI 


< 1) ' 3 «~ |_aJ£ ((S^jajjs SLo.» (_ya ( _ r L. diLijj^Liil 3jja jj3*3j 

jteuljcs. ^333 I g m-c. (j-i*Jlj Lo>~< jtl i.o~ . <LoL*JI Lgjl 3 i^-i ^uk! (jeO 
Ljjl’c t II jouL) !jjJ La JiLaj ii—aLL>Jt <1 j5c_uj 3j- , »^>-II 3JL>. (^a Ji-jcSj 

.cl)3LDajjr»JI (J g I I~t Lcj. 11) LajL2oO ^1 1 n->.| ^Ljl (_yL. 3jJc3JI jjoO ljj_jj_}>^lJ 

J*)U oLjjiLil ^ jjiuJI oLLa^l (> <jt Jj^' J^nll (> j3j 

jj-a ^ojjIjo- 4_3_cL>JI t _ r a Luj_33 L 4K3. (^jLiJI ^>»J! (—a^Lc. tJ a (JL^ 3 1 3Jl^. 
4_Lal£ LpSL 1 ^»a j 1 cladosporium,Altemaria LjLj 3 J!j ' oj-) 3 L^ fj-at. 

. LLjJI _jc>JI 4 3 .L (jj) gl^JI Lkjjjc) Micrococcus ^L^j^-ca Cy> 

0-° (j!j ‘ Lj! J-o3o»iII (joO (jgcflj 

L^J c_c-Lj-ll jl t «II (j-oa dll gj 1 o-c. (jrL. j 3 l£LII cd !3 JiLo ii)jc»j uV^i' 
4J_aLSL1I cjLjjj-SLJlIj .pl^ll 4 <?U a d 1 ^ 1 11 ^.Lc. 3jj^j 4_u_ul_Lc cjLIu-o 
j. mi" m LoJlJ_c 4 < <n^JI 2UU. M I Jl>- 4_«La 




lJI U"1 > hj LlAj t CjLj^£jII ( j_^ Freezing jl- u ^c T JI 



ijtujkjUlg ul/gjSooJI 


L* I ' U . L^j! ciJJj j^lLiIL_uj 4_jjuJ! I jJuljj 1 3j-a L^jU^ 

.CjLj-La^j 4_ow Ljj-u£u (jjlc. ( ^ y Jj-L>Jlj ^yJl g Mill c-Jsa^JI Jl^jssTlII 4_^jI jJI 
Sjlj^tJJ 4-1L-3tt-a LiJLLA Ljj— lTlSL.lJ' t^yjg Jr £&3\ ^j| 1 g r C, ^L^>JI L-Otclj 
^Jjv! 4^jJl« j-i£. 4_jJl_c. L^jI ( jr L*j IjlAj .thermophilic 

-55 SjLc. J_aL*J,l Ljj-uSLiJI <>jla JiLa 4_aj^U! 3j!j^>JI jljjj .j-a-LlI 
4 jjIj^>. 4JLo^*j .jL^VI jJlSj jL>. ^Ls^- ^it-<-ulj 4j^Ji_a 4jvjJ 70 

Cjj_o-JJ JJL.OJ La (jLc,j_<_u 4_oL*JI CjLo 15LII (j' (^1 t4j^la 4 j>.j.} 50 -45 (jrU 
U H J ♦ ~J .3jtju>JI 4_j_5e_a Ljj-uSLlII La JiJlC. j-a-u 3jl^->J! CjLx-j.} JlIc. 
4jjIjjjVI jtaVlj 3jL>J! £juLuJ! 4J»J ilo 4_3_ua_i 3jlj^>JI 4_^5e_a Ljj.-u5L.lJ' 

.i—sL^ ju>. ^3a j_a 1 IjlAj t3jL>JI 4 _j^IjJL>JI cjLLuJIj 3jL>JI 
jJ_j 4_J Jlu_*_II ^J-LdLLII 4_j_}L*JI 4_jjuJI (_y$ Ljj-u5LJ 1 oJJt JlLa ILU 

3j_u>JJ J-jLuJLl £j_a 1 J_A JljLa 5 J-a^e u JI 4_a-jlj j-ULJLl ^ cr^J 
(JjLa 3 jL>JI cjLLuJI ^ljj| 1 jla .cjLj^_5LJL! 4_o-.jJj5LjI 

cjjJLULI (j I ^j-5Lcj Laj^cjj Jljj_uJI ^Ij_j Ij 4 j^5^J,I 4 JL 3 juJI 

*LLu 4^1 (jLLu L^jLiu t^j^SLJll 

^£ 2 _»_j L" ,,. 4 Cj L_jjj_ 5L_}I I j VI 3jl^_^e_U 4_L^t_a diLal^ Jcv^j Vj 

Yellow £_j_jL(j 4 3~< iUI ^LJLlb .3jlj^til LsjL>* ^L^o ^juj <j! L^pSLJI 
i4_j^la 92 L^jjIj^. 4_J>.J_}J ^1*3 Bju^uJLl CjLjVjJI 

3jlj^>JI lUJj JlIc ^j15Lu B^uJLus Lj^_u5Lj jj_a 4_4 jI^ c > > mIjj (JJLlAj 

( j_a T.D.Brock tij^_» . _} . Cj 31u_ujV| Jl^J . j_j_jI_LjJI ^Lla ^ 
Lp5LJI jj_a Lcjj jcvjj /d 3U /11 i_dJj ijr £ 4_3 _l 3jJI cjLu15LJI LjLjljI 4_»_aLv 

Sjlj^v 4 _j>.jJi ^ ^j-cjuj Flexibacterium ^ a > »n 4 jUj->.JI 

L^jI jJu_l£ 4j3jjJ.I 3 j|j^>J| Lai .4j^a 83 

^yJI 4_uLuL>JI L_JUtlaJlj Cjjj^Urtll Lai . 4 j>.jJ 75 

.CjI j-tl^tij 4_u_u_<JL) 4j>.jJ 40 j 4_u_u_<JL) 4_>.jJ 50 ^Jlu ^_^-Aj l4j>.jJ 60 

^j 3 tl 3jlj^JI 4 j>*jJ <~»t^> . ^ t J_l3ju ^bjl Lq. 1 ^ (jl ^-^Ij-ll 

. 1 4 \ a **-~j (^1 

^a-Lut_a CjLjj^LJLI c-JLci ^JIL3 j 4j^j_a 4 j>-j^ 80 J>^_b 3jl^_>JI ^jl 

-^2 J ^ « Jl (j^-i « j ^o_ijlj-^>- (jU (J-^ • I ^ < a 3jlj -a- I I d_j_>JU 
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l i? 9 J 9 " 9 jV JI 


^Liil I Jlv a_*JL I_^IL«jLL« Q^j-clostridiaLjL^pjj^lSLII 

q^jlj ^_j_jI^>. (J-^tTu l_Lu Luj-oj JjLo 10 j—L->J1 {j-G-C- JlLoj 

JpLs-s 5 J-^fc T u 1 g is>*\ (Jj cjLcL_aj Cmi 3 jl« ,U! (jLlc Lju^IL<_ujSLII 
.jlit_JI -U* ■ >»< ^^Utl cl_c.j ^3 120 <LvjJ Ju£. jlit-JI 
4_^jlLsI t-L.Lv ^jlSLcJ cm < „H ljufcj tCjLjj^LJ.1 jJU.1 ^U,! JIGjj 
3j£^JLl 4 j^SL<.uJ 1 4j^_tioVlj. <Lv^ULI jujLtlu i_La_<_uj J-l^rJL LL-mJ 1^ 

(j-j-^ev ^j-u_jJ) eJLLI Jill j-st-j-JI <>L-a ajvjli! . a_jLL<a j_jjG LgJ 

J_aI (_^JLc j ,*s mi fl c-<- jv >mj j-a l 1 jLjfcj cjL_u^_G]|j 4_>jl*J! ^L-ll Ljj-uSo 

. a AA-^.^1 ^jUJLl ( j f _a> j-zc-i Lgj t_L_ptJ (jl Clt-iv. ^ *>L* tl LuLLajj_j 

Ju9j (jr ^ SLpJJ c J_<al£ ^j^SLua ^JLc ciJLt^ j_cj 

CjLLjLSJI 0 Jl_& JjLlTlj-4_jj_^_GI LevjJI j-A-Levji^aj^SLiXI 
L^jjuu LLLLvJJ 4 j^SLoJI jJUI J-lL^tJ \ JjIj_<_u ^uljjJL 

3 (jl Ij CjLj-LuaJI (j-A / 2 a L^_l£j 

^ |Jl_ljj ^ ' 1 aj <r. JjJil j_jLi (JlLa ^jjJ. 1^ .4_u^JtJl CjL_j_»JI ^JlA 

jLU! j_c J-elL>J.I fi L2 ^1 oLj>Jl! ,ULLI 

(J-iLfeTJI s;Lcj 4 jJlcVI JlvL a^-^^^Aj. halophiles^ *^a_vjli,l miIIj 

eJjLeaJI (j^UI 4 < *- s LLU oLlU] CjL t -^ae T JI j £ l^V^JLU 

i ,1^-L ^JJ < L, ^£> 2 Lh11 qja ^Lea (_ t 3 3j-«c5ti] 

. Dunaliella ^LJL j ^^.uj 4v.jJLJLI j-y*-* 

a\-a ^ fct ♦ a Lj-lSLiJl ( j^ <±jJJl>JI ( j- 4 Ju9j 

L_u iL a* LJlaJI a ^ iLti 3jlje>JI ^_uujj jujui ^_5tjJI 

psychrosphere SjijLJI 4_LlLJI Juvjjj (thermosphere4jj Ij^>J I 4 _LlLlII 
a ^ .Utl ojla .^L*JI cjLvjj 10 -4 JIsG c.<_l>. 

JuGjuj) thermocline 4_L^3LJ' 4 jjI^_>JI a^LUI ^^umj ^£h.oa q>j 

cjLL-pe-c (a_LtoJI j»^ La j_v <^1 ^^^^ 

„psychrasphere ajjLJl a^ ,Ltl ^ 4 jUI ^ 90 ^ Lu-c^* 

oj mi c, \ <?<>♦" LLL - Jlv lj ^^v <Ut <>» j-^_a I I Jeje dJLIi 

1_4_J 1 a 7> L < 11 0 Jl_A ( jJu_j_*j CjLjjSLJlI ^yC. LLa . LjjGj jL-al 

c--<-j^-c 1 ^ i? a 3j^LU l-isz-a 1 ^ t <;*a t^jLSJI (j-^ a r 




ijtujkjUlg CjL»9jS-uJI 


Jl_Lc .Us* J. 4 J 3 cjLjjjSLJl! &lxJb ,j} ^M^-ll I jufc .barophilic «U ; ,^lt 

4JLjjIa CjI j) 'i mi! t*l Mill Jla Jl£j tU>» d <>» AA>- /11 

(j! jim i ‘ 1 mi II j)l£j . 4_3 _jJL». 3j>j^ 1 I I 4_j_^_a Lj-J(iL> 

Jl-Lc. 4-^.Mill ( _ jr -3 1 j♦ .>■ j t j|-4JoL_uj ^J^j-I j -«-uj jJ^-u^SLJ.I 

iL^ jL_uIj^L pSLJI o'jjt oH.1 daLa ^<u(j-«j .j_lL>J,I ^1 jj*_l!I (j- 4 
CaxIiLc L^jjj 4j^la 20 £y£. 3jlj^>JI dOVjJ dj_}lj (5l «LCj-taJ diJ_4_l L^jV lLU5 
barophilic <Ut <>>11 4 _l>JU cjLjj^^JlI <L_ulj.i (jl. jJL 4 ^ lajIiSLiJl (j_* 

UaJLas CjJu»o (jl (j-5L*j 4-j^ 4_^L>. ^l <L>.L>* ( jr 5 (j-3tjj tj 1 nC, ! 

Jsa_o>JJ j n f Jla JL>JI j_A L<a£ ‘^* «>•"> 1000-500 (j-ia £jlj^a 

<^1 CjLjjj^jJlI (j-A lj_u£ Ijbl <■ iiiiiiCi La I j£jil j)-cj .^Uil 
-d daljgl>JLl L> LaSL^j L^ajj . 4_£L_uJI ^ 1 ^r. V' £jufc ^Jlo 

.«I » iUt i.Ml jya 3jah J_«a^tla (jy ILJ I dalaj^ S L t ll lLUj ^bj 

Juil 4-o^lJLa ^Joj jjjaSLJI (jl cLJLlJI JajJLaaJI Cl>j j_<5_l 11 eJialjJa ^j-oj 

<jl ZobellJLjj 5Lu_uVI c 4U~,..1 jJaj .4 _ju2jjJJ <Uj« ,>»tl pjjt JlIc. Bjlj-stll 


*U! ^jLjJLi 4^*jJ 3^^ t4a^l« 4awj.i 104 J> *r. Sjl^^JI ^J-c^Ta 

.^jUJI (^jj>JI Jai-tJaJI 0 >j 

ajjJLSa La J-^sfcTa 4 jjLlII CjLjjj£LJ,I q-a JlLSJL^ j^VI c_aL>JI 

Ljj- ^J I a <lr.l 4£,ljj £)l£Lc^M • 4 H i <a LjM>^I 4_Lajj-<Ii ^Ij-oJI ^j - 4 

(_£j_i_u 1 ^j4 *1^Jl CLlLj^S 1 4_t£.jt (JlJU L^_l 3 ^_Laj|) 4_uljjfcMIl 

t^jLL>Jl I I Jov. 4^jj-« d A ,s>\ i^Jbj . 4£.jjJ,I ^JjL-u 3^^ pUI ^j- 4 3 tJ-^ 

4_LbI 4 jJlcVI ^1 CjLjjj^LJlI oJuk Jlc C>IL .n 151 L 0 L 4 J 4ofc£.joa 1 ^ K tj 
. $i I ^ 4 ] I jj - 4 41,j-la 4 <?lr. I 
4_ua' ^-Tov t^paL-^-^-VI CjL<-u^j j <? II c-JLclj lojIt5LjJI J-s^tla Vj 
( _ JT _b c_.<—i-<-u-II j_& I j . LpSLiJI c-t-lcI ^a_j ^_L4-i <Jj>JI 4-ao 1 d Aj♦ .>>11 
Jtjawj Laj^3_i ‘ ^ 4 j)" J 4 _j jL*JI lajItSa ^jla i_dJ5 tI 

3j—av^l ^Jl_A t^jIaLgavVI ^_j_lj ^aJT LjjaSLiJI C-t-iliLc ^jlj J^>JI 

3 3 fl jilaal) 1 ^j- 4 4 a^_j_a L^a 4 -iLa-C. ^£1 JlcL_uj ^_^IjJI 

4-aaj-4 a^ -JaLS-U c__<_jL>JI ^-5-J i>>3" ^^jlIIj 3j_^>JI Laf . (^j-u-oU-JI 


fl2 




l i?9 J 9"9jV JI 


^ ^ ‘Cl ^ tl j j. 4j_}L*J1 1 ^~*m ' (j !-C__tJj J~C-<-L<-aJ 1^ . cUl_u2_>- 

dJLpjj-tSlll ^i^aUtfT 4 jj_3JI 4_ujl*JJ ^^La-^ Vl Lalj ♦ 3j-^jfcTJLl jl j-Uj cjLuJI 

(j-*£ till jJ tCjLjj^all c_lcV 4 Jj12-JL>. J£ Jlj VIJ 

^ A i_4_j]j < » . »*>■ 4 cilu-^1 (_^ia_aL>. J_a^-U V CjIj^SLlQ J _>0 (jl C_aJ5EJlH 
juoiSJj thiobacilli (j^L_uL>j_jj ^ a > <n c^j^SLII L^rtSL-a . ^Ja!jJI ^£i 4j^i_o 
(ji-ujj-^LI 1 (jia-aLa* 4-geT(-Lq Pyilte C^Jj_j_lII diLaLL jl Ojj-jSLII 

Ju>. 4 jUuJ (Jjlc. JUlxjjZ] ^L CcLLU j Cj^lcLdlJI £>JJb 

U »i a mi II aj - ua <j_a SjLoIujJlI 4j9LLaJI tlajj £)_a a CjLLjJJI 4la*J La 

LpSLll 0 Jl^J Jl_u_u^I ^L C-t-t-iiuJ aijLx^o 4_jla-*-j 

tiJJj (j-C cJiiliej L^JSLIj 4jJL iHll 4_ul j . jjLjJIj (jooLuJI 

Jaj^j L^jV c-JLtlaJI C.cJ>iJ J Atl | jjk ^j-a LfcL^jL-o 

^ a > «nj . j_aiJlj aLuiL j-4-u joia^a- i ^ 4 ji or, V-4H5tJ 4jjLa_j^ 4 ji of, 

4_uj_tiaJI 4 jJulJI 4_ul j ^j-C L$J lj_ta-i 4jjLa-t^Jl 4 jJulL11 4_jj1 Ju CjLoISJI ^JlA 

.CjLjLuJI J♦ s>"\ La£ (j-oa-duJl aj-tia jL^tTu-uj ^Ull 

CjLjjSLta ^1 4 jjIjl>JI L^jI^Mjl] Lajj CjLj^SLJLI ^jm< 3~ <-LUi Lr^J 
mesophiles 4JjCuJLI 3jlj^>JI 4_^t_aj thermophiles 4 *, 3,*SjJLl 3 jIjj>JI 4_i_^_a 
4^jJLaJJ L*_lj 1 ^ a j m< 3~ ij&aj La^j tpsychrophiles 3 .*j^_lJI 4_j_^_aj 
^JJ , U ♦ <>> \ t L*_uj thalophiles 4_>.j_La_Li 4_j_st_a 4 jjLc. Cjlj^SLps 

3jIj-j>JI 4_ajl_3l L*_uj tbarophilic » <>> it 4_u*_a 4jilc. 

1 ^ \ a tt "(I L»_ljj tLkj-stC jl ^u\ L^jjJ^ c«mi-v 

< ti^VI . iacidophiles 4-iIaj^>JI 4-Lse-a ciJli^ 4-uaj) a•> 11 

4_IJl u JLI j 4_j_tla_3JI CjUI^o- Jla ^aJLc 3jlal_La 

CjLjIIj_j_>JI Cj La— u-u-3j qjc> till j ^_l£.o 4_uLaj 4jjl^j^_ua CjLI 3jL>J!j 

L^jIjIa] Ia_u oL^SLII ^aj< m 3" ^J! ^jVI *ci^ o- 4 LkLjjjt ijy l<JI 

oLl^^l ^ m. 3 ^ La_a ^uukt ^m. 3^1 IJLA JiXj .^Ijuti! 

♦ c,f Mittl t ^elll 

CjLjLlJJI 4 i f^LaJI 3j_?e_3JI-4_ul JulII 4_p»LlII (j-a-CjLjj£LlI J_L*J 
■ La L4] j V 4 j jJuJI ^j-a Lcljjt CjLjI£LII ^jJ La^ ttHsLI 
^1 415 !jJ! 4j jJuJI j^jJL^V! ^ 


w 



ijtujkjUlg CjL»9jS-uJI 


^yC. JlJU Li_t£ jLJjJJ jj L_3J JjLJI Cuj^jSLII L^:£j cj Jljsij 

(jl LjJljvj 4-doj_a—~>J 1 £j_doj_a ^J1 LjJlc I jl_3 .4jjLa-j£JI 4_ul Jiil 4 jJulL 1I 
(_poL^>.VI CjLu^oxJI ^Iuj Lc JlIc 4_*jLiJI j-4-> ^-Ia-> CuJj-aSLII L^-U^J 

4lu (jl VI .Pyrites c.<_j^— uJI l_La ^j_a ^j^-uTJL 1 c^j^-iSLlI ^__ul_Li 

Cj1~h > iijLqj-Lu^VIj 3jj^>JI£ 4_boj_a^>JI ^1 CjLoISLII £>-* 4_3_jjs_} 4JLal£ 

^Ij LlJ-Ll_a Ju^JJU iCiil-LA J_a-<J IjlJ^JJ^-jil ^yZUU Ij^-uSLlIIJ 

C.<_a-> ^-jJI <Ljj La-t-SLl ' 4_j JljLjJI 4_xjI3 Ljj-uSL JI 4Tluj ^JlII Jm < m^I 

(jl^_ l>JIj ^jLuujVI^4jjJl1]I 4JjLilII aLp»VI jl^i u j La^j *JjVI J^>JJ <jJI_La 
jjujCu jl) c-u^SLII Ijufc ^-Ll 4_taLjuJLl t t 1 ^jIuju CjLjLlIII ^ylc. 
<Luia-oL>JI CjLLuJI Juso ciJJj^ i(ljL>. 4_doj_a^>«JI 4_3_ul>. 

^l_ZL_u-o ^j LiU*£ j_a-b £)l (.j^La-J CjLjj^-JLI I^-uLl^ LU_c. £-j_u 

♦ (J xi-a- il d I aj_do i^yC. 

CjLjjZA ' <j_a Lc jj 4_cj_4^e-o thiobacilli Cjjj-jSJI Ljj-uSLj JlLajj 

3a < <i^t <j*j jjljb J_dj3 j_La Lbtj U£ Ljr &j . chemotrophic 4 -jjJlJI 4jjLa-j£ 

4_JLiII ^jj>.VI cj^LcI_3H]Ij . jm < n^t c<-lujj c^jj-iSLII cjL^-a 

4_ljI JlJI 4_j JlJLjJI (J^>»l ^j-a LpSLJI Cj^LcLoj 

: 4jj La_ £ ]' 

(^j_oL_jj_a j_L_j_^vj)j Jl_jI 4 La i_u!j_i) al « c?—L/' >*JJVI 3. i ... Cl 

Hydrogenomonas 

4 Mil^ j) CuJjDju ^-11 Lu^-aVl 3 Jl.<-u£'I 
Nitrobacter 2 UcjIjIu ^1 Caj^Tu-LJI Sju^t 

4 U Mil Jj) cdjJUjL>Jl ^1 jjJljJl>JI CjLjjjI 3jU-u^l 

Thiobacillus Ferro-oxidans L y±i\ Jjmi^I 
((j-oL jLLlo 4 U miIjj) (j^Jj^UI Jlu_u^I ^1 (jllLdll 3j < <i^l 

Methanomonas 

<j_a j thiovulum 3 U , „1 ^j) Cuj^ ^II ^1 jluj^SJI 3jl^u^I 

.(c^^JI 

Vj . ciJJ jd ^1-^ Cj^LcLoHJI £Ju& aL,L^-tSL!l l^jI-^-II l^jj 

cjLJUaJI ^ a^p^dl ^LuSJI cVjiUI ^1 ciiLb* 




^ lit ju 

4 ~ 3e i tl 4 _jjLu£L 1I dj^Lc.LajJI jj_a LjlC. jl ljr tti 4jjjiLauVI ilLuiil (jL dJJj 



ijjjLauJI CjLUjlII j . I SiLaU tl_Lijl (Jj < i it yS (j ii a mi11 

(j£. (J i<~iii~ 4aal jJI 4a jabl! cli^Lc.L3a La! . al_j^J! a^avj f}' "~ Lfcj^i 
3JL». Ji£!a Jaih tilli £JJJ . 3jjla-jal*a Laj^- ( _y43 (J .1 a i~ i ! l e .jjlgj al_j 4 ll 



j^j-Thiobacillus denitrificans 


Jjp^aj ,cilIj3ill CiLijaf cLUi aLSf '^j^> Oa^l 3J^? ,l*]| c-aL^ ^ 
jLc. ^yJI Jy*3a Ulu tlLpj^jUl (jiiaU. iZuy&]\ 

till (jjlj Jlj^Llj j£.L33]l I jjk u^i 


Micrococcus denitrificansj K j <t\ jJibLbj <_j jj£jla 



(j-A L*_a ^jL^_lSLII g-J a LjjTtSLJI ^2JLJ ^ITl>OJ 

1 i^nl Ll<-u 4_ul jJI 4jJuuil I 

^1 Jul^' jl^JS-^jLuJI J^AJI 
ojjk 4 -uajl>! J-taaj . j^baj (^13 CUpa Jl^vVl 0jjk <yS (J-Aj 

s^^aJI (>“ OT Jaj_ii (jit lSJlL^ _>aL al^JI Ijj£ yZ 4-iLia]| 

cIiLjj^LlU (j a I H~ J . 4_d£ a 1^1! a-iLL (^>*-2 L^ j'^jM 0 j-ik (jl i^l .A-pa^aSdlj 
JL*_a ) i i ti Lai ljL>. 4aiaLcu «4aal^afc V)> al^^JI {_)£• (J^Jt-aa jan 
r-1" -y j 1 ^ dt- \ n i3jjL jJljj 4jJl*I 1II 4_p|j aLuljjfc^UI dsl_ial£Lll Ij .JaLa 

■■ j »>»tl . n ~ LpSLlI ,jj9 3 jjJl£. lLILLaj .Micrococcus denitrificans 

L^U. JjVl <> ^=3 CibUJI Jatia La^^l ^ 

(jiiaii j^aVlj idiLltl «Ld! ^baej V La jafcj 3 jj i>»«tl jljJLl y^x-i 

al^JI photosynthesis L yy^l\ JAalll SlaLaujj jjili V L^ji-CiLLil! 

O-^ Jj-*-^ 1 >WI jjl (jLaujVI 

talj-dai. 3jjj_daJL (jSLi ^aJ L^ali SjjLa Lj_pSLJI aJJt> ijj^j / l6 \ajJaaJI 

I JL>. aUijLiii (_y^3 alj-aa*J! La! . 1 g hi aL*jLcu C 11 iijt 3j_daa>J! (jj (Ja 



ijliujUlg CjL»9jS-uJI 


Cr lc C-/-U-J JajjjISJI 3j_o^ CjLj- 4^ cillj Jjjuj) Ljj^uSLJI o JJb (j \j 
- (j <^^Vi 1 

Vj 1 ^-lTlSL.iJ' 4jjLa - iSL!l 4 _jjIjJ1 4j JuuJI J^L>. (j-fl j_a-(JI jjuzZua jj 
.^ xLaJlj CjLl^J)^-l3JI I _}jj>» j_a ^j_u_ji CjL^I^' Jc>. 

Jl- lT ljj— i lS L H 3 J < mM i nj 4j3jjJ,l c-JLstlaJI (j_a Jjl 3tij 

CjIjLuJ l£~ 4 jj1jl11 4_uj_CjJI 4j jJuJI 4_u1Ii CjLuLSLII <j_a-^ j_3j c—JL^-LaJI c < 1 f. I 

. t\j <>>•>« ti 

L>&J LlA j^Ju £)t 1 -LlIc CjL j^SLua-U ^jLa-iSLli £j_lLJI JjIHj (j-stj ijj 
4 m A (jr ^ JI J£LcJ! ijr La_Lv 1 ^ a L^TtSLJl 4x.j_4Jae_a &J-&J . JuJl>JI 
La LJLcj . JljJu>JLj 4_l_L*JI 0 LJ.I Jj>.4j^IlU 3^-^-' 
jL?e^>.VIj jj --*■ tl ^ j r. 4 —l-LlII JuJl>JI c > < nljj LjjCSLJI ^JlA <. « i < <n 
4-»-U^ ^1 4_uljJI jjJuJl>JI CjLjjI Lp£_JI olxjt jLtu^JJJ 4 JLlj>JI (JjljL>- 
4_ul JlII 4j jJCJLj ^ 4 < nj J r l 3~! 1 ljufc (jl Liaj /t\t 1 _L9 j .ciijJujL>JI 

(jj) ^ j J—^ > 3 a j j r. I J—A ^ 1 r. J_jJjJI (j I (jVI j J-a-jj 1 4-jjLa- t - ^ -1 ' 
Lil Vi £_<2_(J1 4 iji^ J Jl_U 4_d_4-*Ji (j! il V A tillj £-4 (j^-L>-jJ^OJ^fLl.1 i 
adsorption jijJLaVi 4 _LL<_uj_j a jj <>»♦ tl jljJLl yj£j3 j^cj <.«< <»I^Ji c^_>ol 
4Jj ^ mi ) ^IjJlJ! (jja Ljj- uSLlI' ^jSL^j llUjljj-^jIjijJI ^_5c_3JI jTIjaa 

^ ^ - J J 1 1 JlA dl J^j 

jJai V ^i ^ijVl <>• Juu (l9) «LoJLc. jl CjLijj^Liil (j ii n i~ (jl 

I Iiii~i <LoLfc «L 2 jjJs Ctt^ j^Vl !j^ ^JUi iLLJI ^KJI (jru 4 J 
lil t4_ulJjfc V ljr A-UjH Ljj-uS>LJi {j-A \ 4 mi4 4_Aj_j JlLc Ljj^J Ju9j . LpSLJi 
J^Vl ^ j?) * 1 * 1 ! LLlII ^I^JI j-uu ^ 

4-?r < 0 * 1 1 ^j-sajuj .CajLo Vlj ((j-^-gr < n^Vi 4 jLU 21 4_j^ jLc. 

*) (jl 1-4^ tOJ-^ ^0 (J Htfntl 1 n") ^llLc CjLuJI 

^y-lc. 3jjl^ jJlaj CjICj1^j_jj 4_jI, ,,V1 ^ji JujJl^ 4_ul JljJI CjLjI^_ij>J 1 
Lc. L_uL_ui Jl^Tuu I 4 C 2 JI Jl>. ^yUfc-t.u^Vi .j^3 <11 ( J_^j>o 

^jt-u > iMj .4_uijL*Jl jtjJli 3j < <i^l (]^j5e_<>u^Vl ^i jLgr*t 1 »l 

Ijjjjj)j-a]| dlli 3 t V 4_«Lc 4^4-sajj) Lj^TtSLiJi ^j_4 j_u^j 

j_|IaJLj cilli tj-aVI i J 4 J CjL^^_l3JI Vj) Luijjk V j-a-u (j! (c-JLtlaJlj 
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k?9 J 9"9J** ftJI 


Lp£Jl j-j-Juj . (JUw 3^- (jr^ d J'-^»jVl dU , : ;, ,Vt ^Ic. Jl^Iuu L^V 

(jj-&3 * £ Ilj-«-uJ £ IIj-co 4_ul I b>:£J l£~ 4 _jlj_lLiJI j-tTuTt-Oj 4_u!lj_A^U! 
C-i- l ^fc-J | JJ_t_u£' ^1 ^ I JiiJI CjLI^ ^-L<-o5>J(J L»J :^]^ClSjj-Ld ^JL>.Lj LulJjfc 

JjJlj J < n^J-a (J-oLc. Jiidu-uL Lalj (j-t^se-t-u^VI 4^jl mi a £)jj 4^Llail JlIjUj 

Cr Ll Lll 1^ I t I ^-4-t.iJJ (jl t^w < <i ^ .(j-’Lge.t.u^V 1 £)-£- 

( j-A £-J j-jl 4 _jJu>*j (^ jjl jjfc Vlfla (jl 

Jj_5t£UI ^^l (j^£jJL>JI L<_uL<_ulj) 4 _aK 311 cjIj^^ (a JL>o t3j-j-^>«jl 

Oj. i a ->J 1 J_4_> fibuLUll Cj^LcLallJI £jjA 4-Lo.Lu Jl-u-o^I ^jLjj 

^jLLcVl Q-A J-J&j . <z \^Jl ^1 4_>.1_>. £)j.i jjISJLIIj j-4-tll 4^LLaJL 

ijr -Lj jJjJLa cj \ ejjb (JlL^ tjr Li jJlSj-^I^JI ^j-a cl*-ajj>- (j\- L^ T tSL J 1 j 
lactic acid iiLu-lUI J!l« ^jI ^ ^1 <&LuaVLi jlu_u£| 

butyl j ethyl alcohol ^yiujV' J^eSJ !3 succinic t*lj \ uK <<ill 

* 1 sdj^JI ^J-s r~<i i j CjLjjj^- l I' oJJt <- dr .I ^jlo~ i n jj .alcohol 

^Lj ^1 ^jIjJJIj jj^L>JI 3 j_<_u£l fCd 3JL>J! a jut 

(j-3 . U 7l'°\ j-*_L3 (j? U" m~ (_£>>•! Ljp^J (J^ cr^- ‘-^Li*j 
obligate 3 -jjL±i>.VI 3_jj|j_ii>VUI Ljj_i£LjJI :oj-is ^ a . .i~j . ..‘CVl i_iLii- 
(jiijuj Facultative 2 _jjLu_>.VI Lj_pSLJl L^l anaerobes 


Lc-lB 3 . 11 " J^j-Clostridium < < i ^l^ 1 1 jj_u_L>. ciiLiji^ ^j il 

>ii«~U jl 4jjiU dilnjll till j • *I^J! (_ T S VI j a i~ V 

t"X 1^"< < il l *Jj9 VI CjLj^^JLI dlt- ijv 

. I j <LuIjJllA^j^SJI jl jJLI (jjA <L>ol_Lll 4 - j - Ll ^ V' (_paL$j>.V!j j^ISLcuJI 

JlLo 4 _j^_iLj ^j |^ \ £j-a-J^ 3 I iy -^3 

. (cj 1—L l j^j—lJI {j-A 4_>«jLj cjI_Lj_^ I ptomaines CjLLl^jJLjJ! 

3jIjj>JI 4-<jjL3-« 3jJlS 1 ^^ 4_LuaL>JI ^Jukj ^_ulj^>JI ^LuLi LjjjIu-ojJl^JI 
CjLi^SLlo Ljajl lLILl^ t4j JlC VI 4x.l_u-o 3j_tiaj>. L^l*_>oj t t_^l_3_>JI 3 

^ Jl>- 3J bacteroides CjI ajj^TtSLiJ^uljj>. jUJu V 4 jjLl>J 4_ul j_a V 

3jTl>JLI cIiLjI^-l>JI ^jVI 3 jljlII ^Too V 3 jLcj •cr'-ll 4-uTuli.I a[jua\ 

4JLI3 JI 4j»j iUII cjL Ili JI ^jl>.I (_y-&3 . j-<^3eTJI jjjTtSLij 4 -lLt 1 g KI ?.!j^JI ( jr Lc. 
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jLuJUIg CjLigjS-ujJI 


- 7 , ' , .1 Cj 11 4 _jjIj_A^LII LjjjSLiJI (jjs p ■ ■■ Stl Lol 

^ J V" 1 1 |~ (J-Aj . »l i~~i I III j_iij (jj» L$K (_ 5 -Aj 1 l~ V a ^i^C. (Jjjjdla 

sjl^V-o^u^VI V Jlj-Cj LjI j I cliLb^SJI j! CjI jolll JlLa CjLjjjI 
LpSLJI fjjQ CX ^£-JJ Ju9j . 4Jj T tie-^ jljJ,l 6JJb ^_u-sall^ ^j) ^I JuLlI 

Thiobacillus jn \ m.Ljj-ij L^-Aj J_l2 £>-« cjIjJUI! 4J)IL>JL1 

Ls-Aj Micrococcus denitrificansj-tiLia j-uLuj denitrificans 

4-ljIjlJI 4_jJuLILII CjIj^ 4_ulj_A^UI CjLk^SLj^JLJ q\ a £)}liJLl 
Cj \jJJJ I ^ I jL_^_Ii_t_u I j "> , ,< < 4_s_lL*J I L^uSLJl . 4 jjU - £]I 

tU C^HJ \-aJ) 4 C. CjI jllil ^,-Aj m <7 mH 

cj!j^UI Jjlitj L p ^ j Jl jLc 

(jr^^p-LlI 4 _«La <_^_aj .*5*111 -d a < mIIj cjjjJI 

LplJI <, dr.lj ♦denitrifying jjTulI 4_JL_u LpSLt^ (JjVI J jJ^jl) 

( j^sr « „<Vl jir" i nl LJ^jI t>~ ,,,~ L^l (jj-t-C -I ♦ 4 jjLll>>| 4_lIL_uJI 

jl olluj—j lSLII ^ j Vi i n") Ljj-uSLJI ^ic. Ijla . L$J ^_jj I lil 

LaLl^^Llss ^ni! cjLj^SLJLI ^-aj-cjL uj-t£dJ aJ^T^JLl Lj^-uSLlII ^j!. cjIj 

j-4-til i ,n V I Jl>- 4-ojLus 4_ulV J 3j-o Jjl 

^^1 CjLIjj—lSLII ^ ^ V Cj^-t I jj />>-v. 

J J miM ^Ljj dJLUJI 4 jj) 3jLU Jluj&j j L^-Lu Jlujj-iSLII 

4_c^_4jij Jluj^jSLII Llj 4_3tj!j JlIjj ciJJj 

^ ^ * ,! '< 1 * ^ Cj~^ £y ~T' ^ ^J j ^j L ^lcSLJI ' .i^Vi 

^1 4_j-j_5c_*JI 5_j^Lu^_j_S^I < ^ i r.m JljJulII <- m Mill 4 _u-oL>JI 
t l^j ^yjLj I 4 JLJL 2 JI j_^l_UI L-t-u-o LjJ^jI Lgjt Lj^uSLJI L^-u-cuj 
♦ ^J-ojLudl \ <^<?U 

CjL iuj-tSLU I LpUl JjIUjj 4_Aj_j llA l_Lc._i 

JJ ♦ C_jLJSLII I JlA ^^Lu-U Jj «^s 

4JjIL>«i.l jjj-uSLJI dl 1 g 1 (Ji^l JlJ LkLcbtJ CjI ^j < £)i 

VjLJ CjLL^_l£JI .< A )Tt« L^V 4 -cjLl^ 4_uIj_A V CjLuj-tSdJ 

JlC. L^lc ^t\-1Tl^- 4 tiJJUj JujL5tHil IjlA (jr^ ' 6 ^ !j t Cy-zz-t V' 
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l i?9 J 9"9J** ftJI 


1 Al , N ^ ^ , „"\j 2 , „j^tl J 1 Jl >»\j . LaLlL^J ^Lt-o^Vl 

(Desulfovibrio j JU * *j * L N cr^j) j^{$ ^Tuj Desulfotomaculum 

0^*19 c-fc^o ^jV! 4_cjj-fl £j ^jVI jl>.Ij . ^-uljj>- L^J «r< < mjI 

(J7 ^ CjLl( jj ft g 4 Jlvjjj . 4_>- jlgJJ c_-<J^3 4_uloJI 4_cj_xa_>J.I ^JjjI 
fiLxjlUj 4 jjJl*JI JsaJliej ^jj-L>JI t<U3tl o\ j_al (j-u clijLalu CjLIu 
4—J^.Lj yA 3jL>J I 3j)|jVl £-JJ l-LjJI^ 4_0»L yA 3ilJ^jJI 3ju JlAII ^ 

(- 1 1 mIjj <Ut t.Ml I CjLjj^LJlI eJJb JoLgjI CjJl>.j till j£ 

4_l>.jJcjLAaaJI^ j_ti/l yA cj il^-tSLU L ^ L J l JljioJ juuj. J^cg.*.!! 

4j^U l ^Lllj 4_j^ili 3U^.I ULc cjj_>ij c-uLfT t(_pojVI ^JLc. 

. 4 ^ 11 1 ^ 1 i In**! t | 

^LlJLI jLcj . JjLs Jl>- ^1 4_ul j_A V 4 j 1 g c. 1 »>>jI CjLj^jjSLI! 
tiJj_>o LajLLc <gLcL3_^ JlcI ^jJI cjU3mmiU jlc j_a (4CH4ju tiJ) 
^ 4 < <nj) jjj-uSLJl Jjloj jLi]l I JlA jJjIbj t4?C » 4 £j_j £la 4 j jltl JL».jVI 

oJufc . (Methanobacterium ^j_j^_G^^LLu3 L^jLc 

CjLfi^a ( j-c Cj^LcLaj J}L>. ^jLLlII jlc CjLoISJI 

cjLl^^11 0 J 1 jt JiLa Bjuai^l 1 ^ <>>• < 

(JiLc lju>- <-ul^ Lj^-uSo j, nil nj .^jllull ^Jl CjLj^j^LII 

?r < <1 <>U 4_i_t-ul < 11 ~v £ J_<4> Juful tC j lH-j^-t^LU 4JjiL>il! jj^Tt^-iJI 

La Ij^Ljj .(3j^>JLl CjLI^pJI CjI jL*_a ^ 4^L 4_ul j_A V 4^Lu Jl>o 
. Lajl_u jlLG ^ylil L y ^ J l <_jLLi j-C<J>S I L^£.jj 

(J_l 3 yA i 3 ~y~ u (jLtjg.ll Sjlcu^JII L^r^-JI \ 1 L \ 4.11 ^jLuj 

^1 ^LL>o Lp^LJl cilta 4 j jL^-t5<LI' 4 jJljl1JI 3_uL CjLj)j£Lj 1I jrU 

. j_o-<J!j J-u-u^! C-t- uIu j-al^-^Lull 3 Jl^I 

CjLj^SLII LujJlx (jVl Jp* Lfcl_LaJlitILjjl t n3~fl t__*_JL_ul (jl 

4_Gl 3_bjj_ilJ 4_i_3t_a^ 3jlj^tll 4-u^_a 4_ul y& VJ 4_ul^Jl u31 ^Jla 
Lq£'- ( j-A-L>.jJ^-UJjiLLg-U LJLc J_i2jf C_x_jJL_uVl £ju& . 4 j jJuJI ,>.r j 4jJuuil 
^JLaj LjitSLij cjL^J^sj L-JLtls ^Jl (,,3-11 yA-cj^'^ |jjMi 

^j-u-L>Jl CjLj^SLII j3\ ^LL La J-Lc. 4.1*3L>. Aju ^j I Jufc 3 1 * I^j>* 

C—JIUI (jl pL^y 1 3 a ^L tiJJi-VL^» ^yujjLLM Lo^-^yilluJ I 


49 




QtwuUlg CjL»9jS-uJI 


j)L_ujVI j)l^ j)lj 4J3 jjl-« j>jj La 41 liJ LjjvjJIj_aj^LJJ ^j£. cU^Lj a Lulu I 

0 J ufc Jlba CjLj^-^JLI ^!jjI 4 j9 Jlj lJZjju j)l 4 _lUIlU 4_jj>-1_lII jj_a -ijJ 

g. 1—1 _^_lSLI' (J7 ^ Cj 1 j-jJlTlJ 1 j-jLIj-j (JjJLa-4 J—>. ^J! J_i_lJI ^jSLaV 4_uJLa 4!Lu 

^aTuj ^jJI £jJJI jl (j-u_L>JI jJa_Lll tj 4u_uJI lLUj Ll>.jJ^-u^£L J lIj 

4_al_A £^!jjVj ^j-uLcv-VIj 4_il_u-abILl I 4_3j_*_t,l ^ > <s>" Lajjj . bp£Jl oJJt 4_jJI 
jJuj JlSj . ^llLo 4_u3jL*ILa c—<_jJL_u! jru jLlitj <jl (jL_u_>Vl j>j£b LaJu£. 


4_Luj) mi a jJj_u^£L J l 1 L^a Jiir~ t hj CjI aj < n<ntl £-J jj I j)I 4JLfcj JjV 

CjI a j mi 7i ) (j-C. (j-uL_ ujVI 1 ^ 4 >L b >J jikic (j-A-JI j)I cJjU* C-<-t£~ (jlj 

J^isLLil CjLjI^_l>. jl 4la_a JjlJLa <-j 1 Mif.Vl 4KT ^1 MlLo CjLjI^_l>JI 

^jLUl J_^_s_j1 ^1 VI ♦ 4_IJlTulU ^IsLUl CjLjI^jjv JjlJLa 3 jL>JI 

( jr -b I \-<& . t-jlllSLII I JlA j)_a lSj-^~ ' j)^ 3 ' (jy^ -ijb LaJU£. C_jLlII |jui> Cj^l J 
. CjLjjj£u_U LiJji-t-u j)-C, 4-al_A 4 _ud^L>. Ja LuTu.u Li Atl |j_A ^alo-1 i_£j_<_u 
4 _jjL_o]I 4-j^LUI ^jj LjLcj La j_a cjLk^^j all jUJI (^jU^I j)l 
. 4 jLILjJI 4 ja aVI tilij CjLj^^jalf 4 <?I~-Li.I CjI aj < h<T< 11 £Jl£] Jjlscj (^JlII J-&J 
4_t_pe_c 4 jjU^ Cj^LcLoj ^ 1 jL^LL-a 1 j_jJ^lL_u3 CjLjjj^JLI (jl ‘ LbIj 
- j)V! ^-Tljv 4_j_tjj_j-Jj 4 <? )-\ r mi 4lj jJSj j_ 4 _lII Jjj (n ( jr ^ LaL^J 

Cu-jj—i-SLIL^ S jj <>>♦!! j_lc j| 4-ujulXI _i! j-ILj L_uL_uI I»Ti ^pil cj^LcLbill 
^1 4 4 _j_jI jJlJI j_usl_L*JI 4_ti£ LbaLoTt-Al Lt^>-j J^j . JuJl>JIj 


^Lba I C<-luj j^C. Lb-iTu j^Jlj t 42U^L ^jjlSJI (_^JI -ilj-1.1 

1—Llj U^ - iL-t^j^JI Iji^j ( JT j>.jJ^xjJI jLuaUsVI 4_u_uL_u I 4-Jl^C lt -Aj 

cjLjJ_4-*JI ^jla JiLa (JjJLl! juj-c ^jjj^l^ Lb_ujj . JjVl Jf^^tl 

ja£-LLJI cjUSISJI £l^S Ulu^ 4JLJI 42.^1 SjLiV! VI ^1 Lbk 

j)j_AjJlj CjI—L t-al M^tlj 4- J - L aVl ^UjvVIj Cuiil (j^J^^IuJI ^I-CjLJJI 


cjLoISJI (ju cjLjj^jII j)L^ tL^jIjic dUb 


4^jJI 4 -laLlIXI CjLuKJIj 4jjJju jjLl^a (j_c CjLi£jJ,I 0 JlA 

SL^U-II L^-iTtSLJLa . cr^- o^ 1 J » " L^bl c ^ ^.jJ.1 c-oe- ^ - L l ^jbv 


^Ijl>JI <- ‘} < <n ^1 Mycobacterium leprae 

(j-^ J-^LtSLlI ^Lbtjj t 4_pJI 4jse_tubVI £jC. L^lcljj j)Vl j^-4^ V 
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k? 9 J 9 " 9 J** ftJI 


i L^uSjJ Ju^juJI 3 JljJlcu 4 _u 1 JlC ^_jJLse _4 ^Jl (jlojjuajO 4 _i_u_uXI l 2 jL)J^SLJLI 

cUIS L ±4* 4_u1 j-C 3.iU (^f ^ Jj-^j 0^*13 * J- p^ .1 (jr^ W^-JJ 
^ '< *"i < n~ <1 g j II <LvL>. CjLuIS CjLjjSLJlI ( J- A ULlA (jl 4 j^jIj 



(UL u j jS mi VI (_U_aL>>.) £ (j-A-aUU J Juj U- i -3 3 JljjvjJI CjI» 1 m ( M^flj 

L^_jJI ^LL>u V ^-3J1 lt~^3 ‘(jj-^*-*-^ CjLlj jua c_jj Ju (_y3.ll CjLLusLu^JIj 

4 i mi < tL j eJLSjJlIj) .c-JUtU j I CjLj^-La^ jl 4^j)j_Jt_c Ij^- u Sj 4jI ^Jju U_U 
steroides ol Jujj, j~ < << ^JJ ^LUtu jus L^-Lq ^Aa-lIU jSJ_c Ijjjaj^ULJ 
Cj La j >Lj-SLt-l I i(jj_AjJI (_y_3 4 _j_jI JlJ! t~d i j ^1 **« j Alt cl^jlA /3 cr^J 

3 LL 2 J) Liw-j—t-LaJ Lj-cj I j_3j (juShJL U_JI ^U>u My coplasmas 

.Jj jLLVI ( jr Lc 4 j jJu 4 j| ^yjj ^Ll>u V-U ^yLi-L^jV 4_Usl_UI <>jla 
<Lj_jI jJl-l-Aj_j^SJI _}|jJ,l (jr-^ CjLjlj_j_^JJ 4 j 1 i.UuVl 4_ul JlaJI (jl 

<j_a a tj ^ .,, ^ 3_}UVI V al_p*Vl ^JlA L^JSJj i(jj) AJiIIj CjLLujjJIj 

diLLUl jjJj)jL > ntLa. SjjSjII jI j_t! 4_Uu3 3 j_uS 4j ^ju^c. jI j_a 

jIjJlIj j ♦ mi II (jriulj-jSj 4 j^ mi 3 II <—sIju-sd^M ( jr 3 (^rCLxSJIj t. < mi -LJ I lULJIj 



4u_<_uLlI,I 4j^_lUaJI jdjjl o! ..((_^L>J! J 3ti (Jjj_<_u US 

(j_a j-lSU .CjL^SLII (jt U I Jufc . U Lc^j 3jijjL5t-o (jl j-pJI aljuLl 

4_Laj^I JUoj <- > mi->JI (_^ ^rubelll 3^U jjJjjL Mill (jyU cS‘^ l *jj cjIj^U 3II 
3j-L^>JI (j-0 ^IjjI jl L^-uSjJ jjJj)jlj 1 till JUu Lj-uSj tiJUfej . (3jj-llj jJUi-llj 

(j^_<_ujj-SJIj (JjjUjJI (JU CjIujjjSjjJu^Ij 4 Mill 1 ^ (_^ (_U Ju 

4-U-JtTn-uJs I jljJ,lj p ^ II j t-,13 , ,,S\-rc t> , l-p -wl Ljj_uS-li I (_^-£2JLJJ ♦ (J JjTl-lI I 

. (j LL lI I j (jyj >.j j Ju VI diljLc LpSJI > m 3 . (_^_UII ^.Lu 

CjLjjjS_u3 (J-saaj 4_<u>-Uj-(jj-3JI Ij-A (J-l 3 I (jSj (^ jJI-(j-yLJj_JI (_^t^J 

- a jj 3 11 4 Mill CjLuIS dJLLA (jl ULUS c-.oeJLil Ju U-4J . 4_jjIlII 

Ljj— lTlS_lJI (j_a cjV jUu UU3 (ULLaj jUo phenol Jj-LUJU 

4j^-l>JI cjUUuLI j_u_uSj ^lc. 3jjiU (_^jjwl LpSj liJLUj .4_lU aJ j_U3 

( J7 _«-uLi_ul jjL_ua_^S jjul J Mill (_^U j-Uil ^tlalL-uj (jUc 1 ^jlr, j-Uilj 



QtwuUlg CjL»9jS-uJI 


Jl3j .(jlajVI ^lc ,;Lp.>U ^j) 4 < nil ^£.1 jjjLu_u]| j! j_ 4 Cxjl^ I-4JJJ Hf 

1963 ^Lc ^ 4_uiUI fluoroacetamide jL_pal~j<.»! jjjUtl 3 jI _4 c.iim 
C-JS" 4 jlULIL 4 (j _4 smarden (jjijl 4 < <> 3jiL ( jr 3 J-3_>. 4 - 3 jl 4 L^j cjjJj Lq j_Lc 

ciUj Jl_<_4j . mi•%. ,h 1 4 ^ ULp-f ^ 1 a &J-&J .Kant 

(jy-2 J-4-CJJ 3j)Lll 0 j_A JJL>J 4-Jjllll <j_4 CjLjJ^SLuS (jyic- ^ (j'A^Jl 

JJjLu^JI jl (Jj) M 3tl (j_4 ^1 !l 4 4_4-St-d3 4_J_4^ Ci I S~\~l 4' Ijj (^^3 t4_4LtaJl .iljJJ 
(JjJ>U i_£jL3 L^-L4 Ij_u£ lj JlS 0 ^t 4 ^ (j! 1 $ K tj . 1 /S1J I CjJ- 4-S ju JlIc. L^jLS 

l/J A 4 j4 A>l 4-u^UJI . 3jLdo^_ lC CjLLoj .itjJ.1 

. 4_t£.Lu-saJI CjIjLiIII 

JUL b L 4 -I 4jL^ CjL^SLJJ t t*> ,*;. A j_uSL!| l_dJ j 1 ( mi^Lj j) I JlAJJ 

. jj>.T jl JajLj J-Lsfclu (jl 4 jj) (>>r, .}!j_o <jl dit^LJI 4 mi do 

4^LcId^/Ij CjLoIiJJLl flourinated 3jjJL3J,t lLLlLjj^LjJI jIj_ 4 (jj (jVl jJujj 

j!j_ 4 (j_4 J_jJLj9 ^-uLII jl C.«- L blj^>Jl 4-L J -A ^yJLc. ( _ r 2JJ1 (j^JjiUI ^1 

Ju jL>Jl£ jlJ-4 (jl i J_»LtoJI ^gjJLUjJ i |JL>. 4jt_u-4 L^jI j I 

Jol Ml ft 4j5e_UJ (JJjfcTu jl Jl^tTtJ jJ9 . U1 U H j| 4 j L_u^J>J IJ I t «l tss tlj 

. 3jjj-ubilj l_4_tic ^Jjuj V CjI_uI£LII 0JlA Jlu jj^- u ^L J I 

^ j) 4 Mill k s U 1 in ^Ull Lp^-Jl Ijjuld ILl>J 1 

\ c. 4_4Lc Ljj-jlI5L JI 3jjJs ^1 3 j-4 j,j mi 1 (jl LLlU.3- 1 4 1« Jjjjj 

t J I^t 3 U lj_A 4 _j1 Jl_j . 4_cL_uil J- 4 II 4_4jL3ll c-jLuT^I 

JLMt I Jt-A t(j-A \ 11 1 ( dl 4_4jL3_4 Lp^LJI c-ujjG (jLtujVI cd U>~, ,.l 

^ 4 «»■ j enzyme ^uj— jJ w i ^ LaLj^Uw (jV (j^ 1 <1 tl 

Ij^- u SL. J ' ^jlA JI 4 J[jj . (jrdLoj_ujl I (j-4 1 ^ K 4j penicillinasej-uaiu-u-a 

(j^L_uJ_JI 4-4jL3^4 (_yLl 4 jjJlX 1 Lj^-L^-J 1 l_4 I .CjI j3 iVmiU C-x^LUlJ ljJU^4 

a j <>>jVl L^lL^-AjI t ^1_4 -jIj j_j_Lji_i_uJ_dI ^Tu3 V-(JL>. 

Cj 1 —tL^*.j-(jLgjVI (J-ua^eJ (jl (jl^_4^l ( Jr ^j . L$J (jiLuijull (^jLalu 

(j-uUt-JI CjLu^j^ (jl . 4 3h->JLl 4j^pJI CjI JuJLlj ((j^^LL^Vl JI 4 ) (jy^ jL3JI 
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j-o-o (j-o aj>L_u (JJLl^£ cJU j j_oj ;4_cLc. oLp}U 4 j^ 4-oL_u 5jLo 


lLLuJj^SLII ^ia_oLv 4 jI Jlo 4jUL1 20 4 -L.yi.ijJ ^-jL^eJiI CjLLjj-o^ ^j-o jJbt_o 

(jy-2 4_t^ljjJI 0 j_4> C-<-jjp I Ju9j *\ mi tl (j_o (J-j-La _}jpj 4_Lajj_*i/ eJuL>J.I 



(jljJp ^jL>. 4 _J}Ln. ^j-o da-oatj Lj^Lul CjJiar~ i tij (jl ^1 U~ i »l tyL*l\ 


4 5h^si.I SjjU ^ It 4 U mi iVI »1 j 4~ i mI (jl (^jjJuLc 

(JJLo 1 o r ^1 i^4-j5~r.tj . 1 g1 o^Ti ^IlII 4_oL_aJI CjLLuJIj CjLjjj^_j_oJJ 
^j_o 4_d_u-a_aj 4 _Lu 03^ (jl 0^-‘- uJ ^-^ fj>Ut <j-o ^jl-jL^p ^j-o 4_4 jL5J1 0Jufc 
elljjLJ ^L-v t L}LkJ1 SJuJlC 4jjL*JI 4_pJl CjLoISJI 4j^_pJI oL l 4. i SJ 1 
cliLolSLIl ciJJj £-oj .CjLjjj^jJ .1 c£]^L_u £j-uJI lj_A L-.<pjtJI ^Juo 

Jpljdaj 4_uIj J_ufc' jljJlIj CjLujjjjJI ^Jl^jj L$j ^pG pJI 

jl 2 a! U> fl L^J ^ J-ir " < <n pJI c-t-JL-uVl (CjLiIoJlII ^Jufe ^SLsfcTJI 

(J-jLc. L^J ipp BjLjlU^ Lulp CjLjjj^-lU 

U \ C. L^JjJuB (jj-A Cj L^<LlO-U 53- L < a I CjI o Mill (j' 0J_A LpO VjLJ 

daLtTuJ l_£J j_3Jlj ^pil 4^1UI ^y-lc. Jp^aatl] 4_Uj_C 4 jj_5_lC ^JjL-uj jLsr*i < J 

dal mi r II IjLjk Jpl po JaLuJajVl ^yi^. LpjJuS pajl 

5jijpj_o CjLj^£dI!j . Li*JI CjLolSJi 4 Jj 12 ^pa-jV' 

4j$U-i£]1 CjV^L pllj j-o-lII ^dalu-uj i4Jl^c-t^jSLIl I JlA olpj] ^p-tTu 

<-> «Mitl IjL^Jj ^yic. 4-loTu^-o J^LC 4 -loJ^I ^j-ojjLIUj jJl»j i ^j*\ ^ 

5t-J j-4-t^ < 1^> 54 ^.g_J c-JLiJl eiij Ju V JjLa j-uG oLpVl 

Lp <{ *'^ (j ‘i f >dl ^jpj-i *> V j Lq-l- 3 1 <^>jl l^->lj 4 tj jt^itl 

tc.Ljt j ^JL*^ cjLj^LJLI 4_<jj!jj (jjc& Lp^J^u^LJLl ♦ ^jL«-ujV 1 n! 

-t—illiSLll I-la 4JjLuj Lo j-Aj-Lilxll cjLuISJJj ^ylc. La^-uG 4_<jjIjj Lol 

c__<jljp 4 jj 1 </•>*<4VI LpjJ^- ijj^.SLlo-Uj ((4j^L ualLSVI LpjJ^-U^SL lI.I» ^ 4 1 >m4 

LpjJjjjItSLjJ I j 4_pl_u-aJ! l_pjJ^aj^£LJL 1 j 4_oL*JI 4_5e_uaJl ^jlc 4_se_ualj 

^jjijIjJil (_y-3 4 _j_o1jJlJLI loir. Ct mm t L^jI qjq 1 i^p 4_plj3JI 



ijtujkjUlg CjL»9jS-uJI 


(jysz-Q2 t-t-t-U Jlt-4 <L2_jJL>JI .CjLeaLvJlj 

J, mi » 4-LljI jJuOJJ - t ^ ■ ,.\l t LuLUj^J 4_1^ i * \ ^JlII ciJJj i LvjJJ-tSLJL 
Lc>.jJ^-LSL tJI 4jLc 1 '(i iitj certjJI (jj jllv-J- lLv j y I 

. 1 m * (jr^ (J Lj ij-t-U I L-£Jj l L 4 K 4j_5_J_lLuJ I 


M 




(jy-Aj ♦ 4-A-jJL^ 4 t^-wMxJ J^jL-tJI (J-t-^lflJl LLl^-J 
JPj jj) t^nll ^ jr Lc. Ll^jIaj 

JjjL-uaJ jJi j . 4_j Loj_lL^jj C.^t-iJl ^JjlII c >vj 3jj7e_dJ I 
^L^vVl ^jLti) L^jLti)-4_dLc <LL-^j 4 h-w^U.1 *>jla 
^ i>La]|J oLuCcUl ^ 2uUil 
jJl_ljj . 4_^L>. Cj^? 1_>. 4_HaL>. L* 

Ljjv jJ j-l^LTl! 1 £)I^J| ^-&! L4] »1 m i (iVl 

(jtj t 1 4 \ c. ^J-U-J L-JsaJlb . L-daJI t4jJJj^ 

^b .doctors ^_<-ul 4 _u_ujU _4 Lr i^. Jpiaj L£ 

J-j^-b j-j-xlaj (^1 i Lj_jvjJj-£ L lH (_ r ii2. <.y>Oj_s_> J!La 

O^L>Jl (j_C L-cjL>. (Jy-Lc- ^JL*-J! {j-A 4 rtl~TT A 

4 j -*■ jjLlII 4_j_>.1_LJ1 ( ^a j_Aj .4_jjL_ujVI 
f JtSE ^1 4jlS nWl j ^IaJL m U^)M er^l ifi-Vl 
uLslx-sI £j \j Ijlj^-^jJI Lc . Jlxj Iju L*-4 

1 j mi 1—t-u I Lb1 I I <f* i i 1 j i^« (t I 

Jib ^LlLo 4 j tjjlMI jl 4 jj_l>JI ^Ll^jSLII Cjl^_Qie_a 

£_j_jL_uI >>.r < «L>tl 1 .U>" Jljjcj 


. £j\JLUJ V Jj 



j^o ^1 »1 gif. ^1 gLxbl L& glj_<_u 2UU 

^L^tj-^cju .^j-ollll 4 _oLc ^j-4 ^| (j! jjjJI 



ijtujkjUlg CjL»9jS-uJI 


jJs La I Jlxj t j| 4_j_a3jJJ 4_Jl_>JI aJJt ^}Lc <—SJi^j L-sea-^aLsejl 

^ \ ^j-~£j>LJ 1 4a_u ^ ^ 4 _u^£LJ 1 CaL-aaLJI 4_<_uljJa J^JLsuj La J_Lc JaaL^tla 
4 j 4 &VL ^a-^Ii-LLv I (Jjv I ^j_a ^jLlLoVIj Ij^ 9 im ) (jI (j^-avjJ 4 i t 
doc J-OJ Jui3 ' ^ «Ls 11 CLo^-lLI ^ ■*>. 11 ^yju-al! I g Lt-<-uJ 1 til! j ^JLelb L^ 

4_usl_5tJj (JJ-UI cJ?-aaj I Jav LLlov LaJlSj LavjJ^-UJ jILlU 

w J J L>j l-LLc! a« u in CjLjj^LjII £)L till} *4_ulaJI L^jjI^jv 

4 i a $ a 4_!Lv 4_ulaJI Lav jJj_u^SLJLI tiJja Ju3 IjlA ^1 Jaul 

LiJj .ojLTlSL}' lj_A ,j-a 4 7i -v^UI Jj) ^ \-x£ i La Jav 

(^LLlLIiII ^j>Uj Jt-OL-LLp* l-jLaa^ejVI 1 ^jL^, (_)-al>JI (j^_avjJ^- xj^SLlI.1 

^1 $ < mV! Ljjlxgajl ^-4JU (jl ^.Luj V 4JLLij>JI <?JlA t4 < nt*ttl ^avljJJL 
(jlalj-aV!)) gl <; 1 r. Juill»-^L l 4avjj-^JbtlI 4_a Jl£ ^£JlI! p^>- <>*tl 

3jj_aaj 4 _j_lLJI LavjJ^-a^SLJ,la ^Ja ^tl ljuk <J_aG La_uJj 

iCjLjilj £)l^.oJlj (jL-uJ^l (_ i i i »n CjLk^SLjI! (j I . 4aat_L_<_u 

i-1 j i ii~ li iLijij^Liil 4_ai^ (j^. i_jIjSLII Ijuk (_ r s i- < -x- n jjl i^jLiJ! 

i_JaJI 4irt I^tlll £^>-lj_U iJ Js i. . -a- j_t tj! (_^l i (jlaljjsVl 

4_Lj_*_o tliVLs* I—i-A ' i " . 4_C.IjJ_!Ij j t~i j j 11 i_i_LaJ!j 

j^e_i ' *' dy jjl i—jIjSLII IjLA 1 m >«j i nj . ' j • • • "" (_,^l LljLi_jj£Liilj 

jl I g _I ^j-jj LajI M~I~|I cliLi_jj^Lii! (jlsljjsi CjjJLs. i- 1 11 nil 

. L^Mc. 

(j u j»~ (_,!!! LuLij^iLdLa .JLita j_i L 4JSLIj i JnU'll ^y> ij^l (_p3>I.I oi 
l^ijlc. JVi t n~ (_,-Aj iCj! jljnU Ujj 4 jL*jsIj «La 3 jJL>. 

j»J-a3 Vj! In i.~i ^JlSj JjLai ( _ t 3 (_j-Aj .(ii—3jJlj sIjJlILj LfcJL^jjj ( _ r a 

(jLaVI Jjjjj tlljLiij siLljiV! ^ (jiaJUJ In 01 

4JU. OJjli jj-ujsL^J! ( J_c£iAJI (jja ^j-JL-u <_i lIiLLusIhOj 

(>j oL»J! ^ ,^1*3(PJI Lpsai of o* ^Wj (a-iUI JjL 3) JislSill 
La!jlc.I caL^ I Is j-t_<_c. LuJL I jl jJL>JI ^ a U >.. t ,. ~i ol o ^Atl 

V 4_4Lc ^ > 4_LLt_3_Lai ^Ls-^jjLc t3^_bL. 

Lojj^. La I4I (jl Jobej Jj u^- L^JjLkJ >. . j i n~ 
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goul^aJI CjL»9j1jaJI 


CjLjjSLJ.1 oJJt i A'tfc'Tsj . ciiHb I c1}Ljj£Ll« j-$J jjl Jj Jl 3 jlI jJJ K*\\ft < .n 

jjl <<i ) J-j-lj-iaJI L^ILc ijIljju ^ L^JjLc 3eL3£L 

J£ c-x^Lu^j ^yjJlj BjLiaJI j-lL 4j^Ll!I CjLjj^LII 4_JL>. ciUjj tljL^I (^ijj 
jl JjLc. 4-Ll.u-o c-jjjSLJLI ( _3_Jij LeJu£. (jlajJJ CjJlscjj ♦ 4_u>Jl diLolSLIt 
4_i^ j-e-u (jI gjW*niij cilli £_c 4 _c£LJj tLoti 4_*_e 4_jjSJ3 (jjSL V 4_Le ejj*. 

* JjL*JI ■ i * ^ 4 jj_l>J 1 ^kjJI CjLle-C. lIjj_j_lL_u I I JlA CjJo* tijj jjj 

(j! Lfc-Ojlj ^jVI jJi_UJ . CJJ_4J Jl 3J JjL*Jl (_paj_e Ci\ Mi*q jl CxSL^jl 
3-jjj.lnTtJI *L^>-jJ! (j-«J .tiJJjJ £L_3£ j_t£. ^-Lujia 4 JjLc JILjj ^jJI ^LrtlMl 
(_^aL>JI JjJLuaJI ^JL*JI tjr ljC CjjJJ ljufc jjk JjLlII Cjj_ 4J La J_lC. 

^IM! 3jj_uaJI ^ \ c. 1 fU cliLtLkkll j) I J_>o ciJJj ^-L.j . Luajl 

^ ^1 caLLAki! U i JjS ^ U^J UJ Lib Vjt }Lk UL (,,,„1 

LLt^* I (jj<~ Ju3j Sj-j-lajv ^ ^ Lgj! jZ£\ JiSj 4-u-uLoa 3jj_oa ^ylc, < ^ 

. 4 J 3 L 9 

JjLc j-e-u 1 4jJ_uilaJI CjLjj<LlU jj-C. 4_eJ*.L (jxalj-eVl Cxjl^ lilj 
BjLtla j-lC 3jj_ua« (_yk- Jl>.jj £) I ^jSLe-I, I ^j-e^ 1 <>Lj V Jj <LLo ejjw JI 

CjVL>. I j_A Jju-ajj . JjJj JjLc jl JjLlII I Jufc ^j-a j^~\ ^jk_c ^ 

(^jJIj BartodellaPertusis q «m <»jjj-u MjJjjjLj Cr *_<_JJ 
dJJa£j t^Le_x-aVl (-«ir.f jj£. jkJI 4Jj-C. £>£-4J (jy ^jjJI JLjlxxJI c «j < mj 
jL>JI oLL^Idl c-.-lo.ij Streptococcus jjV 4-ll.±1!Ij (jLilJI 

c_xjJL_uI (jjtjjj| CjVLv £jjq 2UU jjJujju 3jLc. L^jI j-^Iajj .(jAJjjillj 

. Jl^j>* ^Ljj^j V ^jjIjILII Ijuk ^Uj^I jJljjj t4_cck jJI JjLlII 

JjLtil Jlj_>.I cJillaeJ LqJu£. ^jfeJu 1_4jIj . Lfcj_oj JjLlII ^ jr jSLj 
^j SLj_>JI ^jlajJLl Ijl^j JLikVI c_jL-aj (jl j)-cj . 

! Jjl 1—Lufe (jlajJLL 4_jl_La^Ll p ^ »"i (jjSL j I (jn '1 a ciJJ j Juu 1 jj^-u-sjj 
-(_^ j JjlUj 4jL-<jI Jj I Ju£.-^-ol>J! (ji_J ciJU j . 3 Jj^-ooa j-jCC ^jJlslII j_ 4J Cx-iatJ 
Let .4 jLo^ 4_l3j ^kjJI ^^jj ClotJtJ LfcJuIa ^LbjJl JjL_uj LlA <jl£ 

uUHV! Lo-j-gj I-Pneumococcus (j_a£j^j_ejjj Jj-c- (j^Lw cillj^j 




jLuJUIg CjLigjS-ujJI 


ULp.1 La£ ...A~11 (jjUJU (_£_jj^JI 



o3 ^ylll Mycobacterium tuberculosi 


4 a i al tjsi J ) I (J^glxis I—)j|^ jJL>JI (_ T -Lc. La 3jLc.j . JjjJI 

Ljj_pSLi (j-Aj .Micrococcus pyogenes Var.albus j .i il i-j_Lp>. 5^1 ^ ,i‘\ { w^SLpa 
»l^ 3 i.oll L&ijLal (jiaju-tiili ^jj-L^Lu JL»o La Ij-pSj .JjVJaVI ( _ r l£. 3jLias 
J-aLajJlj (jI (j£Uj (_,!!! Micrococcus pyogenes Var.aureus 


^j| . Lajgaa j^aVl !bjt (jjari La j^aVj . JuSil 4 jJlL>. CjVL>.j 


il)V j ts\ ) ‘. ^jJulII l. m i .0 (_£ jJI V JjLlII j-iij (jrll 

CjjLsoj 4 j ij.' i-MI clsVV-*dl aJl^j 4-p3j_*JI 4 JjlIIj j .» Mill 

SuLiillj JjJ I^iil (j^a 4Jb£ lJ jz jjj ii_jL$3]VIj ^aUll ^_ya 

.4_3jkljJJ aLSl u JLfljj JlL>JI <_jL^h 1I £g-Lll Ijla jjLi dJJj i 
ja-£.jJI (_5-^ aLLljj diLijj^jU jjjs LaLaii Sijljia 4jLu aLtaVl JLaoj 
Vj i4-aL*JI diljLtJI 4 ^Uojj * I « L. 11 Jj| Jij 4ibjL>JI 4_iataaaJI (JjLuigJI £ya 
1 4j_3 (^1 4j_3 jj-a L-iJq_^- ^ mi* i~ LjjjSLJI aJLA (ji ( _ t 3 ^Liia VI l 1 1 mi I 
clil_ij|j_£LjJ,l J_U3 <tc.Lia Lai . .i-pl {j mi i~ lilli . Cj L*ai>J. I j di^LLiJI 

jJb t _ ? JI ^>.LaJLl j 3 , ..tl Lai . ^ j mi t Jjhl^gJ L t-La a K Lp^JJ i4_iL>J.I 4j^gjtXI 
Jah ^jVI 4 LI all j»LVI (JVL>- <—ilj-aLIj j*l »tMI iLj i n i tl (jjLgallj ijl>.T 
<"h <jLtl . IjLlIs Jja^L La LLori 4j^gjiXI c1)Lj£^£LlU t _ 7 JI 

IjmiJ^jmiII LyaSL jji (a-itj aJL>.|j 4 ^>.j Jjlj (j^sLaoll L^Lc. 4jg .~ill 

Sj-aLSJIj Lajjj (jjijjL iJ B SjgapjJ,! Escherichia CoU ^ l^Vj^ 
34^>.jJ.I 1 j i rioV 4a£.l_UI 4_p.l_Lll (jjs 4 3 il L. a Q, njl 

( _ r ^ 4^5c^.j^a 4jj_iljs Ljj-iSLi ^jt~ilL cdLlikj . VLha (j J-Ll (J1 a i~i ^ I ni ij4 

!j (4) jUjJI 1, ,„ ,.I Liii3 ‘ 2 L^.jUJI jMJ! 
1 ^ i <q ^ jr jL*J ^ jy I(JI j£J-U (1>^J 4 

c «ir.Vl t4jjLua 4-uiaj-fl CjLj^Llo t ^ ,,," V xiJ.1 

V ^LjLc 3 LcjIj t4_j-L>JJ 4li.iJ 1 3jLua j_lc 4j _il_c. CjLjjj^_u3 

-^Lc^l JL^c-a 4 t^> ^ jL>» j-Ij « LfcJuio 4 H£,Lla jJL-saj 

-d j .U Cj^LaJ-<j Ci i tiji^ lj_A ^jUU (jl 

l - l^ Jl^v. ^yJI Jl3j L<-u-^-U 1 Uj < ni l_Lujj LiJl_ui> <->131 
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gOul^aJI Cj\jSj$ulqJ\ 


4 4 t *tl / A I", , ,.jl4 2 «>> A • tl 4jj« t'l 1 • tl a /tl | JlA JIL 4 J ^jjLu^I 

llal jjv.I jivJ lj I 4] £c_^_<_uj VI 1 nir. ciJJ jJj iCjLjj^Liil oJlA (^jLali 4 _lo_u2_>. 
4jjjlU CjLlj-La_tIoVI ciJJ3 gL-u 1 ly^usel la t^jlSLcVl jJ lS 3 j_jJL ^3 CjLc^jstJ 
4_J_>-LLH £yA I J_A ^^y-LJLJJ <-U—U 4j_}Ll 4X.l_La ^2_U ^ jy IL>. 14-UJ)^£LJ. I ^_LC 

4L13JI ^LUfl ^^Lajj ij\ 4- lU - « JI 

i4jl JljJI 4_La_u_uJ lUjLl^So MlLa 4_lL>i.1 > 1 0 LXI *_. ^J^Vl 

J_jL_3 ^jW*< > »nj .. IjiSLaj 4^LoJI J > nf.lj 4 jjJl». 4_^jlLdVI 

^-^LUj (jjJ 4jgMill 4.UI 4 a»L>Vl Cn m( La JjLuj £j\ ^L| 4jtuiaj 
. cillLj 4 jl£ijIu La_a L-w 

4_uIdjJ. 1 LpSLJI 4_JJ c-ukju ^jJI (jlSLU ^ Libtj {j£. LuL>» L^j_sejl jlII 
<j-J JlJI ^L^e-ussVI 4 _j jj Jl_j \ * \ | 1 '1 $\c. Ju9j . SjLua ^_lC 03^ La Jilc. 

jlaL>. 4J JjjLuJI^ JjLs <tcl_La jJ 

^jLa» 4 _JL>.j £)j3Jj L-^tl ^L 4£.m (-jLe-t-ol £jjQ ^jJlslII 

CxjI^ Jl9j 4_u4jLL CxjI£ aJufcj tC-JaJI jcjjIj 3^ mi « JjjLuJI 

C^jL£ Lg-Lt-J tCjL-bj. mi»H JjA_x£jj_aVl (j-a (_£j Jut] ljJu^a_a 

L^jLj Cjuu^j t4_>oL3 ljl^_uo! 4 m mi a 3jL*Iu_u_a gl 4 < <■! d<_>u 

^JLaLx g.La-^l. ^. 4 jL$JJ! 1 ^ \ <yr, 

4-3-Aj-aj JlaVI 4JjjIs 4 jLr. 1 ^ K tj t4j^pJl CjI jLualL 4 j 1 t" miVL JijjLuJI 
. LaLL 4 , ,,n\ ( j_a^ej 31 ijJLLJI I a ^jJulII J_dLv »L ^ L^J V 

CjLcJu)~< M<a ^jLp^VI ^jj^j-^)Ljij^/I ^-CjLI^_jj>J! 

4 _j>» j-<a-lU <-'} < <ij ^jJI-Brucella abortus Lu_ujj-j l_j^£L^ 

Pasturella ^Lj^Tl^uL <_ 1 4_uiul_I,l t_i.L<.uj-^Lt.uj^ I 

j-j (jr ^_ t oij cilia] 1 Jlj juiu 4 JSLIj j^L (jlsjJ. l.iuiU j_Aj-tularense 
(L*<jj^ jtlC LjLtluJI (J^-°) 

-(4a£,^La]l ^JloII I 4j^-uj (jLjiJ^/l ^1 

-^jjJ! i^yzsjuA^ . LLp.1 (jL-ujVl ^Juu Jl^-4-lIuIJ.I 4_u_u^^_l 2 
(^jj)J)^_JJj-j) ^ 1 J L (_y]jl (jl^- L> > 4-L.Lt.Uj-4-LtiltH ( ^ M 
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ijtujkjUlg CjL»9jS-uJI 


4jL 5 £jJ 4 -LL^j ,j\ mm)M ^1 JXuj j-Aj t Trypanosoma Lajj^jLu^j u 4 , ,n 
j-Aj La! *Tse Tse ^ ml 

^yzjj-A t^yz J 3~ n 4j I Lal_ 4 _s i-_5I (j_4 I jJL3-Ljj^LIJ t_ < i < nj ^ jJl 

Llalj^f ciJJ J& (J^-y ^j! La Jo. Joj 1_4^ (_pa jjl-J! 4_LL_u^j ^J! 

Salmonellosis ^j_ujjll_u^ILuJI (j^j-a ♦ ^-jjJI Lcl^jIj 4 j_l^j^_i^ 

< <i iVl ^Julj £)! ^j-SUj 4_jJjjLuJI 4jj_*JJ ^jJulII LaLc 1 4 mi! 

< L> « tl^ 4—L-tfuLll ^U u - 4J t (^jiJ! I J_A £j_ 4 Jf) <7J lljLJI^) 

(j! (j-Llj . Ja-J! ^a-u j! Cj^UI 4_uI»UI (jyJ 41 dL_ujj J3~ nj tLLp^l 

1_Aj La_jj 1 L» 3^ j j j 1! 4_a 1 jiitTn-u 1 ^jl-uj ■ L . tl ^A_u ^jL £_jL!uJ1 n! V! 

. 4_L<a l_A»jJ 1^1 a J_LJ_J (j_5L^a! JjjLuIjLJL j mi ^pal^a! ^j-4 CjVLo 4_at_uj 
. 1 JO J-LLi.^ J L-^.t! 1 JlA JUlxl (j! jJI J 

^ jr jJ! CaLjj^L J Ll (J-40J (jl-Lfcj-uSj Lfcj-jju-^ 1 j_3JU 

(jljJLaJI (>_J lLLjJjVI £)! 1—4-5^ 4 L^JLSJj 4jjjlXI 4jJulU CjVjJJ! <-• y <n 
(Pasturellapestis <j_u1L_uj <.>L c_j4i«m n (^jJI) j^cLLJ!j 

(jj^LLaJI ^j_c 1665 ^Lc. (jJ-Ll CxjLc .4_j5tJjlj 4Jl ind (jVI j_A 
^^JLajJ! triLtl ^, J jj_t_uVl cjjJLL l^K t <i c-JLc! ju-Lo. <- r «5L>j 
Ring-a-Ring o- 4JLOLVI 4 _ ilc! ^j! njJ! jj<^» t! 

c_jLai£.V! ^j-4 4^L ij\ L?i* ‘ . L>^ L^J^* >/ "- rngpg 

4^tjlj i j r a ^_laj i! La 4 _Sj^_Lj ^jj^LLJI 4 jL-sdJ ( j r A (jr x^l jLfcjVlj Oj U ♦ [ 1 

^jlSLo tU4?4 Q^cLLaJ! J_4 ^>«j ^j! .4 ^j^ 5JI JJLtHilj 

(jlajJlt 51 43 jJlU1 4jJljJL 1 J-4al jjlII C-4- l C '- a ^ - CT^i 

^_y!L>. ^_yLojJl (jj^.LLaJl Jlj Loj .^jLjjjVI ^1 ^jJljlIL 4j 1 <^11 ^^pajljJi]! 

jj Jlc.1 ^L 1-4^LlL^ (JJ £i 4jjjJ^jv jIjPj 4 Lu_uT ^iaju I^uIuILLa ^ 

J^L>. ^1_lLl3 c_jj_l>. 4JL>. 2000 jj-o c^Li^l ^_j jl3^ ^^-c_jL5LI1 1j_a 
CjLa ^j^cLLaJl 1 ^ <s% \ c_jj)j->J1j . 1965 ^Lc jj-4 4" < till "‘^1 

CaLl jUi^W 4 LSI Ju^i! CaLVj ^Ji^l J* 1 947 o^l 57000 

« ^ < »V1 J^aj 

Jixll CalcJ>j)*i < ti 4 JI 4 J JulII ^LaL>.j CjI^ t^i^llj CjH^-l>J1 CxjI^ I5lj 

^ylc L-Aj jmi 3" ^jjxVl <j-4 Lj-c t3j-L^ cl)^P"' Lr^ 
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goul^aJI CjL»9j1jaJI 


4_u_o^_uaJI (jlatj-AVlj 4 _lLuIHJI ^jIoIjjaVI jl ^Jlljj . j^_l!I I Jufc 

< (i A JI Ij J-udI l*J Lk^stJJ Ij-ijlfljVlj JLoIdVI Jlulij 

(jyj 1 <^>U 4jjL*JI CjLjlaHJJ ^ ^j-ollll fjj* 1J.e. JJ^j jI Cj^UJI eJJb ^ 
t 3 Lt-t-u V I j_A liii-L&J . Cj Lc J>jTn-U-A jJ^JEUj ^ ^ 4-tSLu-L.l^j ^jJjU LajL 

i-JJJ^L l a 4_lj_<_uj ^LuLa ^jIsj-a jL n! r VI ^JLc, J.a^j La 

(J <1 I AjJj^ SjLstJ 0J-UZS>~ I {^L>* Ljjjl (jr £ <j£j jl £jjlLa 

|j^>.j-4 (jlajJ,! IjlA L>^ ^ La^ » j miT. (J_u_aL>JI jjJijl jjLljt ^TllA (j-* 
LaJjJL 4_LuL_uJl SjLj ^y->J-L>Jl j^fcjJI 9 jjj>Jl (jK r M (Jr\J 

j_jHLaj jI (jlajJLl 1 jjt JLaHjI <Lajj_Ls dJLiojjj . 1769 ^Lc Cook i_d^puL£LJI 
^JLlII {j-a <-dJi L*jj_<_4j jj Jl£j .^mi i *>J1 JL-^jVI ^jyic 

4-t-tAjJ 1 4_t)}L^Vl 4 jL*_lj jjjv. ^1 £)J_ajjjVI 4JL>ol jl Juu 

JjuJI (J-Laj Ju9j .3j_p* VI 4 JL>Jj_a J_laj 4 jirtttlj 4j a mi^JI 4_p*LiJt (jjA 
4_J (JJjL-^U ^ys[^-LJj) 4_L L_uJ_J Ij_J.Ha LHjI (^1£jJI) ^jLjlII 
jjHJj jJ jJI (j-aLe-JiVLs . 4_t^jL>. CjLuj LaLaJ ^jJulII j! jSwAJj 

La LlILc (jUntl (jr 3 cj!U**- a (ja_aLc. jl LaLc. 

j^uL-oI 4_jlHu JVLL Q*1£jJI) ^jLlII jsj-JL 4jLus^L 1 ^LtLL^i 
Cj^jj j- 4 3ju jl>. 3jjj j-uj jl j^Lxu jjj-AJ 4_LuL_u t^LJLl 

Tristan ^ jlHujjj Sjjjjv jK <.» c.«-uI j^j .4J^ ^aTl>JU 

t4_jj j_uHI cjLIjla-JoVlj CjVjJj aJoj^ti-A 4 _JjL^ ^jJlI jIda Cunha 

uLLiL c-xu-oj 1961 ^Lc LuLUjjj ^1 ^JLHjI juu dllij 

lLjJLHIIj t beat musicCg^uJI ^ <L < <<j-a lLUj L^LHa SjjaJI 


. LL*_aHc_a 


I^j^j ^ylll 4 jJl*-U CjLjjSLjJ.1 CjLc^jHu-a jl 


jLggjVl L"| , ,,JJ . 4 _U_uJJ_U2_JI Ij_A VI jLauVl LaJlIc. LL>. 4Htit_A 

(jyjJl 4xl_UI jJ_C.LLj 4_LL_ujj MIa lj_j jIajVI j-ojj-tb ^ylc. c^jjuj jI 

LaLc jrOMUl (J^LL 1 j 1 j ^ lo tL^j lj.u.^1 jj jJI ^L_u_>> I L gixjLLa 

‘ L j ,,, i U JjjJI £j \j a j , " a is 1_JdIj_a I i_.t-u.uJ ^liJI lIj LjjI j I 4 j 


4_^1_Jj^Lj . 4 a h V a dJuJic jj I LajJj tljL>.lj Lc. jj C> < »m! 
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QtwuUlg CjL»9jS-uJI 


L^jI jJlu 3j-u^ ~\ l2j 1_<_u^^_l3 CjJl>.^ CjLuJ^-uiJI oJ^t 4_<_u'jJ Ju^-ciJJjJ 

4_uJ1jlI1 i_ 3^lc. ^_4 (pl£jJl) ^jLjlII cit.i-u.uj V 

4 KMill JluiajJI 3jLi)?l JjLvL_0 tilljJj ijiLafa]l ^ <L-oLitjj 1_L4 
• gjjus^XI IIx^j JLuj 

CjLi-U^J, J 3 tl ^J-4 1 I^JlC ^j! > llj 

4h-^L>. 2«,^s adenoviruses 4 _jjlLII oL-u^-l3JI £j nil 5J .CjLccj^Lj 

f.\uL£3J>»\ 1 g \ 4 <—t^jJLs-Jl (_jL$jJ! t- t « > .n o' 

4_j_LdL>J,I oLj; j 311 L 4 I . 1 31*> V 4 Lcjj QjQ mit.j 4_jU 3 1965 pLc 

Cr _Aj lJlJjVI 4 j mi r.! w U;j (^jJI JoL>JH ^ myxoviruses 

<- • * < L$ji 51 tjr 5 Ll-uxu L^_tlc (-^jjuJI (jr Il]l cjL_ujj_ui]I 

CjLj^SLJ.' ‘4 i CjL_uJo_x^ L^-Luo-^J ^ ^ ipjJ' L^L>» 

j. ^ LcIjjI tijllA o' ^ * 'jj^LLVL 4 gjt mi 4 3j3-L Lud'o-«' <- * 1 < H~ ( jy jJl 
Picornaviruses ^ CjL-ujq-uLU u 4 < »n Ijl>* 4JL1h3 o_ 4 Lgi 

CjL^jQ-iij' q^*; J 4 Milj trhinoviruses 4 j 3W' CjL^jQ-ui]' p *.<4 L^L>o 

CjL^Jq J rt II o_4 Lc.J_J ojJj^l—5 11"** ^tl g.J)-t-u I clJLLAj .^LlJ' Jj-J' l—<-L<- uJ 
4jjjlXI di 1 ■ ,ijj^ 1I 4jjj_lII Cj 1 ■ ,<^j j^11 ^j-4 p ' >■ 3 tl Lai ^ ^4_uijV! 

q-j- 4 -Ij 1 g K tj l jL^\ ^ Luojf 5 ^jj>-j _4 o-^J * enteroviruses 
o'^tl t-jL^HJ! t_ < 1 < tij 4 jjjl1! i"\\ - "Aj j At' &j_tH o^ajj . lUJ 4_j_4_iii^JI 3 lull 
Coxsackie opMidl ^1^jVl£) 4 jjJu-^J1 cjVJ-JIj 

cjLjj^-ls L«'j . \ 3jut3i,l cjL^jJI 3 jlL p_t^L ^4 Mill 

4jmi3m!I ^jJljlI' c-.c-u.uj C r ^^ l4 ' ) (EchovirusesC jL^jj_l5) 4jjjlU J1 AUVl 
4_5e_pL • <( *iVI Q^i l^j o' JlJ . JJl-U l_4_t^ <- • j • <o V jl 

' ^ ^ J_jJL 3J' oj-5L 4_LL& 3 JljJlc. Lc'jjI cijL_u jj j311 i y^j liILLa o' 

^_ r lc 4 -^jLLTl 4 Lls'o-*' <- < 1 < > 1 " o' o^-^f 4 31~-V 4 3o^u^ Lc'jjI o^Jj t LuIso_4 
. ' Jl^»'^ 1 <^Q-4 ' ^ ^ Jl^»'^ ^5_J C-t-U-oJ o^^l CjL^SLJL' l_5^L>* 

CjMcUj o_ 4 p_t_u_>J' 4_*_u^aj l_4 4 _jj>-L o_4 c-jIuI^V' ^Jlc Cl<Jt-tJ 4^t_£u ciiljj 

of pl*J o-5tjj-J>j-jJ' o^a Lcjj 4 _jL-£3^VU oL<-^^I I5l^ . ^Lclll' 

(^5VI IjuA 4_st_^L5La dJLuk J- 4 I CxjJj V Jala 4_C.l_Li,l 

^JLc . 1 3*i 1 M 4 1I j_<-aJ' ' ji_A o~^ ^ ~L <b ^ iJ * ^3- < - u l-^ t 5 4^ Li' 
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goul^aJI CibgjS-ixJI 


Lstxlolj £)VI (jl t-XfcJ jl A <>*^1 | JlA (_yJ3 *.. 1 3~ 11 £.daj C-.<-U-aJl £)l 

.. L« ji> 

4-g-uaj-Lal $ L*Jl>«j 0_p- j] aLjlaVI j! (JJLkJI CjLjjj£_j1I j-a-u liU 
Upt jlII jl 2UU* VI tjlj^ail Ijla Jx 4jL>-VI l^j-xj V 4_aIx 

^y-^JI <_ > i < .n ^pJI Brucella abortus <j_a3j>^j| }Lu_ujj»j Ij^- u SLj ^yJI (JJs c j_A 
L^}U 1 > • > “ i lxj) i (_i.i ji£ l t—ij^SL i X I I ju& I VI 4 i <i iVI <l>.j-^-(J>I 

LaJlxj . LLla i-LstX J_aL>JI 3jJLl!I ^)laj_A j_Aj <Lui,Ul (jr ^ 

t4 a j mi 1.1 ^ I C, j is ~)~<3 j (jl ^Lu-ujj-JI CjL^^Llc mi till!} CjJutJ 

3jJLJ! ^ 1 . >s r 1 4 _i2j La I . 4_A I ^>.j_3 (j-\_L>«J! (JjStX ^jJI J 

6u < m l^jLa jLL_uVI c 3 mh^I juaj. lj « < M i <-jjj£LJl! 4_JL>. (j ^j^_L>Jlj 
3 jL*JI Lr ^ V j Mijj-Jta jlLa ciJJj ^ c-tx-oJl opjL*_Aj Harry smith 

3jj) ts\\ J-A-O 4JLu_uaJI 4 _UJUl 1I JX^LutJlj CjLLlaLj-UjJI ^j_A .iJX ^1 ^Ll>«j 
i erythritol Jjlupjjl ^a.* m 3 jiL<-<. JLj 3jLa .il j_U oJJt (j\j * 4_3txex3 

ljLllu^ 4-A-LtTuJ. \ 6j!&£lA L^jSJj 4_J_)I^_L>J| VI LlU-uJ 3jjLj t jy-^3 

Uj (J-SLaI (jy£ V ttiJllA (J'jJljlII dlljJj . Ij-o* Uj V 

^a VI ^a^*j 4_aJl3j ^aj CjJ-A- 5 4jLb «3 Ll>JI 4-A-ttTu.l.I 

. ju-il 

li ^tlolj JIa (^JjlU (jlaL^wVl JJlulUI JJ 

La LJLc 4 _a_l3j>JI 4-UJ^jJlI ^P^I^-aVI (j\ ^jJulJI <U£.jij ^ A I Mj 

IjjjLSr" > Mj (j I ^JJjLaLAJ Smith <-M A < 1 1 !iLu_U VI ^1 lv*< ( ((I JlSJ . 4 -L<- U3J_A 

VI 3jLa lLUjj ^a-<-(jj>JI Ij-tHu-LA La lx. ^Lu-u^-jJI ^yz >^-a 

^-ua j-a Cj LaI j.a-(JJ .Jlill Jjj r m ^jyi^ c-Jjl^teILH CjIjI ^-p> LxLa^a 

tiJI_LA _i j_a 4_JI ^Ll>o LuIjlc l^-ua-X ^jV i^^psjJLl CjJl^o LajjJ 
j_a ^jVI 4JL>JI ijr lx jJ^VI J^llj ♦ j^>-j-a 4_aj£[j Lu-du (jV jI tU3^ 

^ Kll Liimi ^ylll Corynebacteriumrenale JL-Ljj 

3jLI 4_^L>. 4_aI^_cL L^J jjV * L* 3 a ^yJL^JI LjjT(SLl!I ^j_a_u . 4_uiuLL' 
. J*JI oLjSLa ^jl^I 3jUI ^jLxL ^1 <> LuLul J^3 er^' 
jx LLlcu (jV cjLji^-dl ci<-l>» t 4 _uLjJ I aJL>JI ^ylc. ^JiiJJ La I 

^jSLaJ (_^3JI ^ M (jr laJU 4jjL*JI LxJ^JtliJI J_A 
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ijtujkjUlg CjL»9jS-uJI 


^Lullj y j u ^ .llu 5-^ 3~^3 4 lJ 11 jjjSLlI,! j * 4 _iL^I julj j I 

J !^ 4-&Jj j 4 jj1I,I ^LjII ^ Lcjj j_jL 1 Chlostridium welchii 

j-tea_il) a Ij_^Jt cr^ J-a-Lj V 4_j| V 4 _jV jLls j-j£. ^L^LlII 

4- 0 . JIaj Spores ^_ijI^>. g- U -j l-jjj-^LjJII I j_a j! VI J <^^11 

l_3_Lj c ' i t .M-JJaVl (jy l£.-^JLll j-a u t<Vi JJaj 4 j>*J)jj>JJ 4j?e_tJijVlj . aljgJI 
1 ^ >>% 1 , 7 > \\ ( j_<j i_jL^HJVI 4_jJI La c m < mjj ,^tl 4jj_cjJI 4 _j^.jV1 

^jJI 4JLa^tJ (^jJI (^rL5e_tJi^VI .itj J-iaj Jl3j . ^jJI jLj-<_j JJL 

(j? jL>. LiJLj ^j-j>JI jLS' l!}l_3 i (JUjlJ 4jv^j>J,I ^Lst^ujVl 
A_t3lj-^>* (jVI Ci \ -Lj jJj . LaLaJ 4 _j_jI j_A V 4_3_1 LlJI 4_3e_ijijV! Jl jjvVI 

lj—pi (JL>JI Cj Jl_>-jJ i _ ;r >-jL>JI CjjJLJI {^yz i^i a ^Lufujj ^jj 

4j5e_uij}LJ 4_ua_<_aJI 3 Ju Jufo 4_a L_u 3jLa ^Taj <■ j-a-u t L^jjJ 

4JLjj_L_> IJl_lII lj_A ^1 J_reJL_ul jSLal Ju9j . l_ 3LJI 4_>.L_u_a ^£> [juyuj Jujj 
3jLiaJI j_lC 4_u 1jjfc^LII cliLjjSLdll 3 jJu9 4 jLaj-cuJI <U_L5tC. 

.^_5e_tui^VI (j-' 3 I jj * j-aJLu tjy IlII fiLse-tajVI j_a-<JI cr^ JtJ-^VI 

3 n (j! -1966 ^—tHi—s j«Jj_3IlJ LiJd-4-uLL j-uJ\ 4jse_tJijV!j 

j^1 aS[ tl CjI Jlj^IL_uI ^SLa~^ t i_i_L<-aj L^jV I ^j^ ~*~ < 1 

L^J 3Jl^_*_jJsI ^JJulJI alj^>*l dlijj 4_uLLj-taJI 4j?t^ajVl 
I Jukj . 3 _}Lc 3jL^ j Clostridium butyricum ^_u ^ jjJuj! , „ 

.^jI^ ^L j-j£. ^_d^L>JI C-t^jJI «aL3-t!uJI)) 

llilj . J-uzl£ j_ t . i L j^j-a_a 4 jJ Lajiliil ujjjSLJlI <Jj-2JI jSLaJj 
V 4 -lSkJj 4_*JLL JlSL) j_a clil L^IjLlI LaL_u CjLjjSLlU j_a_i j_a ^jLlII 
^IjLc Jl>*j j? rtj Vj 4 jIj3U j_lc 3JsL*JI 31 t CjLjjjSLJLI 

4—t-t-<-u^ 4-jLtTu.a 4J (jojjjLLjIlII) jljSUI jlaj-a j! La^ ♦ j-llClII jl 

^ 4jjlll ^ t Clastridium tetani ^LjLLu ^ jjjy^u jK 

4_^jL_uaJL c-JjjSLXI ^3-b ^a3 4_ulV ^ < ‘ L^jV 4 j>.jjj>JLI <L?e_<_ujV! 

1.1 djj_a-Jj jj^jJ. 1 jldjJLl L-i—yutLj LjL a-i-o 4 ^c^ujVI 
<- < « mi II jjfc I JlAj . jlj^Lil jlslj_c I t 3 MiS!*n La Jl_Lc Laj| j 4JUJI 
uLa^ (^V I j-A J-do Ijj^ 3jjjuId 

c «I r.V CjjL^t_j La^ SaLaSL 4 ‘ni^xi (3^° ^ J? cJajpl 
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gA'iaftll ^ ObgjS-ixJI 


(l6) .^LVl elA L^JI JUL? 

|j_A CjVL>. {jA ^ Jii,l 4 jI_C botulism ^-Ld^4Mrdl ^yzsjA JlLcJj 
Clostridium V Ll& ^ ^ .£-^_dl 

CjLjJL*-c L^-jJj cr^ j-Ld ^ j-Aj tbotulinum 

£j_4J * 4-Iaj) ciJl g MtVIj ^jtUI jl 4 j^ 1U ciJLa_<adlj ^5till 

£yA Lfc-jj—t_u (J~ t jLau!ll 4^J)j_*J,l ^J-4-<-tdl £jA JUU l_Lu_u£^J ^IuJ 

. (jLtaijVl 4 _JjLuj LaJiic. IjljI <Lu±oj <_jj)j£LjJ,I j_a_d Vj LoLlL JjLdj 
dlt- i JtJ O-aJud ♦ Ull tU<?*w 4 IIjJl>JI JjL_ujJ 1 <jl jJLLaJI < <i^> 

JlXO £)| 1 nl C. (jlSLI <-dJd Vt4jLill Ijjld ^_y 2 jA ^JJL&\ 

. ^_Ld^_JJJ_d I (j“U-uSjJ 

J-cd <LcL^J o mi ^tl L_<—lJL t-uI (jf-C. 3j-_jLc CjIjLcoI LljJl_>o JlII 
tLcjj 3juL*_a 4 jL^^I £)l $ ljufc U<3 .(J'jJljlII Jlus 4_c.LlUj CjLj^SLjJJ 

^ 4 < ii j .^JlII ‘LjU-L 4 j^ 1 j ^ < ti^ar il £)l gAI^JIj 

4_Ij it-JuVI JoLie_aj £j_ajdlj c_jLjl1II Jl>-jjj (Jlseldt —) ^jjj^-d-1! 

^ mi^JI ^Ldt ^LajJI tU-%. Lot . LjTtSLJI ^j_a <LLit <LuoL>. 
CjLj!^_jj5e_j La 4 -lcuI 4-Lm-a gLco_u 4jj_aJ CjLj^ ^ jJI Lc. 

CjLo-sV 1 ^ t i ^ a < >nj .^ jJI jLu 4-tadLTn-rj-a (Ijjjjj^j) 4_djl 

4_ljvjL>. Cj Lj jj£L_a 4 j 1 4JLuL>JI phagocytes L^L>J 1 

J-0^>0 4jJLlII 4o?e_tadV! Cj^I tUj ml I . ^jdl jLu JuLd 

. JlxoJ oJju-uja dJJjuj c rthtl (jl£La ^j.a LujJs CjLo^N-II £>J-& 

^ a t nj Jia^JI ^j-S-a L^L>JI jL^>* LcojI ^ < u^tl ^JlI , 

LLLlxl 4_La jJjj (jl ^ > n^tll reticnole-endothelial system ^ySL-ddl 

.^Ud! oU^U! £ja 

Idl ^LlLa ^ajJI 4 _jj_l1SLiJI ^jJljlJI 11 Jl>- I Jufc 

tOL^XjJLl (j-A (>_j}LJ! Juu L^ic cloeTu 4de_ta<lj Ct-^uol 

^jJudl ^<u-uj>dl l-<Jjuj t /ijCa j CjLo^MJI 4^LL jIjlC.1 

tillj V 4 jI j_lLJLj 4jL>.V!j S Jlj-^Vl tillj Jla 

CjLcL^J CjjL^jI Id) ‘L ^4 CjjLstJ L^X\ j-a-dLb t 4j1 JljJ 1 (jr ^ J^V! 

j-Jj-TtiLlJI CL<_jL^ jJj . I Jl>- L-OJ JA (jLtaijVl ^_Ua2J i4_djVl ^ Ml^dl 
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C- < I < <i II (j ‘ " llij La I * oL'-ujV | CLiJ^ g \ Ju 2 _£ 4 (^ 3 JlJ Ju_u C_jLlj_cu^ 3 J ^_(_tJ 

j_l^ 5 jus ^ < ti^ll ^jh cdJj 4 Lst^wLj ^jl£dJliil g-UajJI ■U-L a 
(J^L oIuj ^jJI ^j-uuj 4 abtibodies <>>U ^1 < n%.Vl ^ g > >n 4_Lui_a cjLLljj^j 

CjL j^g' ^j_ua3j . 4Jt_ui) (jj\c. ^J5elu l^iiL>oj 4 jjL*J1 CjLjj^JL! £_a 

J JJ . L^aL^lil (^1 3 CjLu 3>UI (^^lc J_4_4ij|j Ijj-U3 Js I 4JUJI 4 >JlA 

4 >JlA ^jjG (j I Jj£Lg_jj . CjIjJLj CjLjjjA_J»1 4 ?J_A Jlx^ Ljlj-Lq Jl<-Ll>. ^jJI J «-^» ^ 
J_i iSj-^ ' LjLp* 1 SJlJJlC CjIj m m I jl JJ^ mi 4 t i>nt LjLp*! 4_cl_Li.l 

CjLcLLo jJj_j ^LlLa IjJjJLajVlj Ci^j-j (jl jJluj .j-g-*JI Jljis ( jr S_u 
5 tj A U> 11 ^jlalj»a| Jj_g Lfcj^eJJ J 4_U-i2J>JI L-t-U-oJ Lg-t-U l_CJJ ^jX\ 6 j-JuL£ 2 l£ 

J^La (j_ujj_j_3 J lu3 4£.l_JLl (jl (^1 $ I Jl>- 4_i£,jj 4x.l_Utj .j-**II JjA 4^.1-La 

CxjI^ (jl j 4 (JLo 1 dVI JLc juus 4_c.l_La ^ t*>»~ V <_^ISLlit 

(jj_J 4 t*> I *1 4JL 1 2^1HI (jl • 1 q^jK (jl_UDjJ,l t- > I ( (I 4_tisL>«J»l CsL_4jJj_U2JI 
4_42 Jj_Lj C<jI£ Jua^ . dJjJ 4JLLi]J CjU1 m*mmVI Jj_a Juu (^jJl^JIj jJLJI (_£jJl>- 

JJ V (^ljj|-Ji I II (^jd^ (J_Ujj_UlJ (JJ/Llil £ I J-C. I (_^-A (J_4-^^| ^J»U ill 

(J^Jj-qj jU->»VI ^jJl>J! Juls (j \'t ts>rr a Lxiajl ^Iajscj (^JlIIj .c-JUJI ( jr 3 4_La 

^_lC 4_pw 4^.jj-o ^Jiitlujjj (jj jJI Juls B.C.G £ . (j_u . i_j JLj 
l_4^ 4(^jLuaJI tjjtMl (jjJ-II Jlus ^Lai CjIjl>.V (jjJ-II i-jj-LtSo (j_« SjLtis 
.CjLi-o^-LflJI (j-o 4 jjLl^^_i£. 4_j^. jjfc (Jl AU>VI (JLi Juls (jA_iL<_u p^j| 

4_cl_Lll CjI jLa-~ t oI-lLU j ( jr 3 4-^- tSl> . ^^j-J_Ci^j-4_cL c 4jLt-aj-4_ulaJI 4_t^J(lj 
4 1^ < 7 ^^ <a cJlj La 1 gU ->i j 4 _ 2 jj_L^j 1^I*i4 (3^-° CjLj^SLj^ (j-S^tJ (jlsj-U Juis 
uds (j_a_>JI ^jJJI I Jl_A 4_liLal (j_aj . 4_c.i_UI J^lLoj 3jLlL-uI ^Li L^jjJloj 
. LjjC 3 jJI J I JjgLuJl^ 4 j^-uSo (jIol^_al 
CjLj^^-JLI I (3• * 1 (jyliil CjI m < ,.< 3 lll J \-ua 4_c. llil 1 mi in (jl (jSLa-JJ 
JLLj 4X.LUI 4>JlA JlLa C-gLoT^I ^ jJI J_l^lj . , n^l CjLjj^jII J-U3 JlIjUj 

IjlA (JAI |jLiia_a jLu-sa-a ^ g < <ij j I 3jL(ia-a CjI i j mi^jj (^jILseJ 4^1 4 _lC 

(^y-Ljj’^_Uij_JI ^_^_«_tulJj (j_o jjLLuU a \l i>>^ 1 (Jl /^VI cCJl^Cujj . jr\-<-a£~3^1 

4 >Jl£j 4_jLusVI jli\ Jl_Lc. C^jI 3 U II CjVLx ( J A > >nj 4 (J_p»JI < m^I 

J_t ^3 4_a-jlj 4_C.l_La CjVL>JI 4 ?J_A JJLa U t_ «< im^j Vj .(jIalj_aVI 

4 1 i^^IIj <_^ISLxJI (J!la (jlolj-aV (j-41^3 ^jl^iaJI Jlc I JlA J-y^ 
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goul^aJI Cl U9 jSjjoJ I 


L-ticI jl^ U, jSJj tL^-iic jLaTuu 3_iLua_a JLt-ia-al Cr^* 

JLua_aVI jl_3 jL.L-<JLd ^J3 (jlalj-aVI 0J1 Jt Jl jus ' <^ ~>- a ^j_ul_jJ| 

Cr^l c>^>^ cJuiitJ t—iLuall Ct r3'v tjl ^llll il JlC 1 j_a 4 ♦ a^r~ t mU 
l_al_>. jA_J3-U^i^ ^ 1 J-^tTu-u I j t«w a | JJbj . 4_u^jv elc. l_La 4 JLj^Hj J-JL& _L>- 

Jli_CJ (jlaj-U ^jJI tiJj_u j-a ^Lj 4 t 4 ^ miU JLua_aVl j_a £jj j-Aj 

d , «^^.tlj> CjljLt-saJLl J_alj^>JI jl eJalSLillj juLt-sall jLSJI J!ca) (jloljuaVI ^Jufc 

.^♦jiMI tiJjj j,U->iJI j_a j^j (jo* (4 _uUlV1 

£-31jJlj .^_ ? ->-jJ^-uj^^L J Ll JulC. 4 aj3ll £_]!_> j-a I 4_cLlU Cj^Lc1_3j 4_iC .jjj 
^ 1 C. <—a^-»-(-U C^LUI S Jl-ljvjJI 4 1 j < «*jJLj LjLp-l 4_j^.jJJI oJ\Jt jl 

jjJ>J->l ^ 1964 aLc Jj_3_C_JI j_a t rtjVa aLj CjJ l>. Ju9j 

( j-^» ♦ < »^jU 3~ * lj^>» j-a ^-SsUl ^-J-La-OJ 4_ll CjjJj ^Jl c__<_i_ojJI (jl ^ g tAj 

al_Ljl ^j-lx-I 4^>.jiha ^jl>J CoJjiH-3 ^jJulIIj 4j1 ts\ 1.1 4_lL*1I jL3jVI 
J_>J.! ^ j-A—i Cj Ljjj-SLJL 1 -till Jl! 4-g&-uj-Cj^ mh ilj . 4_J VI ^y±£UJ t 

Jlj3j .. 4_lLc. 3^_La_u_uJI J_l3 400 j_a i—iL-a I I j. -*■ a ^.Ljj C« m t uj 
1 c. ^ 1 ♦**( i mj jl t4flmJJLl j)~c 4 M»f. 4JLaL_u 4 jI£L>J! c-uL^ 

Cjj) \~\\ (j_c 4ilLJI «L>*jjJI (^JLc. jl^ ^JLl^VI ^%JL!I jl ^llLa jj i *^~tl 
cjLJL*-o jl cjj^Iil 4 _jJLhJ! <_jjUcI]| j^LI t Uj_<_u j^j jl 

UUj 4 4jl i a jJl_u OjI^ L^Jl>.j CjLj^SLt^j I J_4_c CujjJ ^J^ill 

^<u>J j_Aj- j'j Jl_*JI j »1 (^i 5*n dVl c-j^Lul Lol ♦ jj) ^ mi 4j51j 3 JlI» 

.j^Jl31II Ju CjIj-jUkII JL^cl j-fl tillj^ jl^ jLd^-^jUtl 4 jjJj 

IjLC Lc ^JJUlJLj CjXJLl]! ^JL^I C-«-L<^ | Jlii! (Jj l < ii 

Lc j^-lj • (l^j mi 1 ^ <a J^Lj 4-lU-U jL3jVI 4jI I Jl>»Ij 

j-A LxjJ ^jJljlJI (—j^-^Lua jl j-c j311 jl^ JjwjJI <_jLstcl j-uj 

^ \ <^>VI <- < « mi U 1 j_c Lc ^<u i 4_uj_c>JI l£^_ps I j_c 4 J^L<jj 

<- « \ »ll jjJjKjL ^uLft-M ,UI ^1 Jiitlu-ul ^ JlC J-Aj i j'j JlC. 

c-j^j£LJL1 4J5Lo (_3^_3 ljJI ^ Jl3j . 4-Uj-L>JI 1 £j-lcI <^>VI j_u-iaJLl 

Lp^Lj j_a 43h4JLl cj^^LtoJI jL» till3 tSjLCall Jl Luj_>. 

<d A h4. ^ a s\ ,>sa Lai > n^v. I JlIjj (Salmonella typhi ^L3 j1j ^Luj1L_u) 3j-3_uJ1 
4_3JLL>JU mi It 3jl_Ua_U Jl 1^1 aVl j_a 41 j tiJLufcj 
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. (J 1 a ui 4jL>.lj»al! (jr a^J>JI (jjA a 

4_J^Lui£ 1 qAt i_ S^_jlL!I I I ataj 4_C.jj_a ^-Ll lilj 

t4_j_jlj 4-g-ua Jiir~ . n I Ju9 <jL^ (jlj) fiLu-Ujj 4_!Lcu_a 4_uj_L>Jl l^-Lal q-a 

(j^-U>»^JJJ^SLJJ ^A-caJJ ^ ^ . ((^^-U^J jj/JjJAJ 4 jL-oMI aJMcJi 4 _Jl)LjS 
SjLuaJJ ^1 < <i^.VI £j-)j SjLUaJLl JLua_aVI £-& CjLjj^£LjJ,I 4_3jjJo 

lLJLLaj . antigenic patternj CjI jLiail CjI Jilj_a J^-a-h Laj^Io ^ c_.-m.uj ^pJI 
^J Vi t »m 4_j_i_LaJI ^_cCj 4_uisaJI LjjuSLi-U 3 jLujJ,! JLua-aVI £j-a CjLc. 
cj! tU «\» <jl . 1 ^ j mi 3"j 4uULLkU cjLjj^LjJLI ijr lc i_ 2 j_*Iil] < U 34 
j_jLus^I CjL^-i^j £j_u 4_^_ljuIuj ^£LaJ cl>Lj^£Lt-U <j_a 4_J^L_u {jr £i «diIJL-bi.! 

4_Ioj 3**- a CjLsu-sajJ! jl JsdL^jVI oJlA C-u\£ . 4j<^i V Mill 

.4jLslU 3j_j_i^ ((C-uJiil)) <—SjJuil La ^jl£La 

OjLiilil 4 i j i nj £ . tsz -y u3 ! ^jJ JjJ I JijjLuJI aLiJ jjLua_a ^ jr l^. jjIulII Lij 
4 _ILj cllH jJLj 3jijLjJI ^j_5cJLI1 £—a LjjTtSL.JI ^j-olJJl JjLu jl3^ . 

(jlajJLl dij-jl£!j (jlajJlt ^1 < u^ »l cjLj^SLJLI cJL>o Uj . ^s&lll ^jt*>3~ 

.cillj ^fcjj JL^ui^lj * Ur Zl\j L^l * i^-iLaJI o\J^-A 

JLmauuu-ul ^£!_a I Ju9j 4_5tulslj 4_3j^»Laj L^J£ j. mm n Vj 

ojulXjus (jjji (_^3 ^j3l"tl 41 sLji_jj ^liLo (_^jJl>JI 
Jul£. <>i-»JI OjujS (jjs (jlajJ,! Q^l«ej (jjjJI i^V^VI £y* 

J n~i_i jjl jjjs lijj ,jl 3.Ij (>u 4_ijVii JL3 

^ niln 3jjus^m_i Jjlo <tj| (_^l ‘. «LujJ! (jjJI O^dJ ^ 0 (j ^ 0 

oJJb (Jj^3 fj 4 1 n"j . 5 111 a^La^jJtj Liajt 

Iaj> ^Ij) Mif. (_p=j-U ! 3 jL^sVI (_j^JLuI (jib (_£jjl>J! 3JL>. i4jjj>J,I 
4_il mi a ^lli.m jJLilaVI ^' wiTj ■ Jjl r'ii" ^1 jj «- j >" 

(_i_j_^aJ| j^s>l JMi. (_p3j_U_i S-iLlcs^LI 4_l1jL^ tiJLijk (jl jJljjj . La JLs. 

I jJ£ 3 . J^Vl ^ ^LuSJ! 3^1 <. 3^;t iljoJ,! j>IJI Js, .dJjj L^iJI 3 

^jl (JjjLl!! (j-o ^ 3 - > * J' «l1jIjl!I t ^ 3a Jl>.|j jjUojJ (_iLi^aj Lo I Jl>. 

<Jd>^ La^ 3ljLaJL! ^.sh ^jjjlU !jjusjjlj JSLII 

(jjjjj-mJI Jjl J^LaJ .1 (jjs (j£Uj ^ 24 "* . (JLalaVl Jlcu 3JL>. ^ ^jJjiJI 

diljlj^l jjLjij i_jL«1IIj (jj/Lflj^U i_aL>JI ilijJLi l3Jlc. I 
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I t 4_ajj_LaJI o Jl^j ^-JuTuj <jl A <Vlj CjVj_j 

^zfi 'y-A £jjG JuJl«-uTlI1 4_4^c_a ^ , ,. U.r ^j| SjuJufo 

4jI 1 _ 4 ^ .u-iLstcL 4_jJI (j-i <^LAJ1 ^ya> (_paj»U t- < i i »n Ju3 

LjJut-a c-.«-lj>J1 JjJlIa ijr £ <Uj1 <_3L>JI lL^L>JLI £j| L 4 L 4 J 

juK <—Sjjuj . Jj Jl>- ^I/^>VI c_j1 <^U ^Jlju Ju9j l—Loj 

(j_u_3_J 4_J I jJl_lJ l_4_s ->-j Jl 9 g.LuTu I 1 JLCW CjM^LJ! (J-A 

i ^yJl t j_a SjJLaJI J}L>. (jr^l 6^-^! (>* 

<—3jjVI (jrA La^jL^jLual ^1 4 \ i h?Hj (jjsz+uajj 

(^l^JI) ^jLjlI! JjuJI O Lata I 3 Jl».j Cx]jL>. LaJu*^ cdJj £-oj 

j u I L >JLi jLiTuTaV' ^yA IJ-A Juju (Salisbury)^ ^ ^^»j^JL_j 

(^L^jJI) (j-oAu L3_>. ^UJI ■ k A". I Jl>* !j_u_u£. CjJljvj 

(^l^j) J^_J Cj^ 3_J Lua^JU <- < < n'fr'^ ^_j_uaJ i_£j| ^1 5 gl~ Mill 4 Llo Ij, <V< r a 
^yJL>.-l > j \ r j .(jVI (_yILv. 4 _jL>-VI l_3julj V ^jjbj S 6j-ull11a Jiajj 4fth>d 
(jlj t Jj-jJI j mi" <J LlLaw L^JU.*Iuuj ^ylll Jjjj-M JjjLla ^yil Lstij ^jl-L^jju 

J^L-U jl CjLUUI (Jjji-LuS l^usjj (jl V L^Jl JlAJ 

. 4uJu la 4 J < mJ)^ j tl t_ «\ c. I j 4jj-u 5LJ I jjtSiJ IJ 

i j-A CiL^- J Ll <iUttlj J 1 • Mil l jl jj lUL>J,I 

L yS L^JSLu ( jl>JI (J’jJl^. <- < \c. \ j-ujIujj .c^LL?tl] 4 JjLSJ! jIjVI 
( j-a (jy j^ ^jJulI] 4^3 \jt ' 4_ojj_La (j£Jj . 4_aj^iaJ' o JlA J}L>* Streptococci 

< t ^ Ijub ^_y^ c-t-u-ui 1 o' 1 4_ua_Ja_$JI 3lull JMiw 

J-U^aJI I JJt ^_yll>- ^^yj^jjLlj (JJL3JI ^_yjl Jj ^^yjjl 

(jjjju-uj LaJuLc. JjjLUL) I l^i (jjlaju ^^jil ^jjjLlJI L-ticl^ * Lu-iuJ (jr se-Ln]\ 
JLujj t^yA 4jL^>* i J-A «- M ( IItl foy&jJU t^)J) t nh*J jl 

£yA ( | J^I Jj-C. ^ ^ «^j_oliaJLll ^1 ^JLuaiJI ^jJ^J (^Jutil 

3 jj-^ JIjIjJJ ^-^Jl a »*t i m ! Juu ^jJu! (J < nf. ^-tlc (jlj 

-L^lc cLuJl>JI ^_y^ 4_ual^^?l ^jjJ-Cj^Lua^JI ^j! \-<& L^-u5LlU jJlIa duJIjUll 
L^jJLcI I Jl£j jjLt^^_uaJlj Lp^Lijl 3j3lSJL« 4JL^ tjr A Lul 

I LLa^la jj <_ylc. • Lulaj_« 
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$. 1_lJ 1 UL 4_>1 mi <3 C_JU jj_*2_U_ajl Jufu Ju£. jJ jlu diljlj-SVlj $.11.1 

Ljj—iTld-J 4jjlj-d! Lj jLjjTu-ujlSdI Cj L^.J_^J5E_d jl - .j ,.l U. ♦ !1 

(jAjIJLaj jlj Jl$>JIj < 3 2 i utl {j-a :^Lua 3 jjJ 4jI ^j-c ( jji£j£jIuj»<_u 
Ijl_& (JlLo L2 j>- JlJjj LuLtajjj ^Ldl diljjJ <jl ♦ 4Tl>«jj JmJiil Lx_dj 

CjLjVjJI ^ 4JUjLuaJLl 4_cljjJI CjjjjrtjMitl ilijJ! 

-3 JoJj 4jt^J 4_dj <j_c jlidl ,m 4_aljJ ^ylc. Jl^Tuu I j-4_dj_j_aVI 3 Jl5cI<J»I 

-Jl>oj .^Ldl 3 jjJ *Lwj? 4 jj!j-J! obj^SLdl j_jjj3 4_!Lt.u.a (jr ^ L«j£ J2t 

jlj£d O-lse-j <Lq-q-uzjq 4_aL*JI oLdl CjIjj.} l-JLc. 1 ^jl-ciJJi £j£. ^ i^i°i 

t- «< oLLq j-al j-Aj ^Ldl 3jjj (j-c. 21«>% A # a 2^j-c. JljVI J_<_uIjL« <jlalj^.| 
tjr lAj 4 _£Jj t Jl>.Ij cdsj (jG^jJLJI ^Jl $♦**< i »l £)LxCjj <<-^V mi j I jJ 

(jj_2_U_u]| jLuf 4J J-ljjJuQ J-LC. | Ju ^Jl3&Tl<-uJ (jl oLd! 3jjJ (JjLuluJ £)| 

4_bjJLll ^j-aAj ^juVI <?Ld! oljjj JljjJJ 3jdLs £)?. <_jLJI 

JjLLa_j j mm il ai L$ILu3_&f £)lj &JJb *daaj j. mi~ n 

Ju3j . 4 -j-^Lj J \K i dVI J>LJ1 j 4_tdjj_aV' 3jLSfcTdl CjLjVjJI 1 jj mi ) £_<_Jj 

^-XM-^d 1 jLp-jJI JlAJ d<_jiljUil l^JJ Juj-tjJI ^JjJ o!-^uLd! ^Jl^_j-CjJl>-J 

^^LLajjuJI £jJJ! (^Jb 4_cvjl^JI ^" A ,u ( ^y3 4_3i . 2 tj A♦ ^ 4_3 jjJ^j 

iJ7 _«_uL«_uVI ♦ 1 t 4 _*_^Lj ^_j_C lju M l 1 ^ K tj) 3juild J-IC 4 _^cLj (^JulSill 
oV! 4^1 ^-lJu ^1 Jjj_j ^jJI ^-oldl (j- 4 ^ 4_d>-ljJI g>A.Utl L«l .(L^-la 

(jl^ L^JjJ .CjLj j^^ddLI 4jjli_t]l JijJl uj 4 ut^tl 4_5e_<jjldl 4_uajL-^>J 

jljdl 4_5t_pe_t<i3 4_3jjdaJ L^aI J^cZluj I JlIc (j^L3_dail (jrU I lj_A 

. JLuIluMJ 4jvLdl 

JjLuj llcJb-4 2j mi jjlL C-u\£ o'r^U^' ^ J-A JjLtuj L^-Luj 

4 u , ,un jij^Vi <> j^di o? jSiy ij. jLvjii 2uuii 4jjUJ! jjUi 
lil VI ^jLLaJI Jj_jJI Lj^- a SLj cdLLA q << jl4 . 1 $ 2» a ^LjLjj 
Jj^III ^aitlu_ul d£j . J^jJI 3 1_l 3 j| 4 -iKJI ^jJuu LLua-c ^jLtujVI 

-CjLa- 3 did i«{ 4_jvI^j>JI (jy ^ 4jJjV! 4_5tx<aJI Joljj ^dajdl Lister lj ~t i »mI 
t^yC. 4 ^ f «L>JI 4 _>jL>uJ (J>nn jj) > ina ^ 2» <a ^JjL-u^ ^jLLaJI Jj^-ll ^ < m! 

i^j^daVI ^ylc, 4_3-3 _*_$s C« < m j t JjLdl j I ^ylc. . Ij_>» 3Jj_^>dl Ljj-uSLJI jLdujj 

^yi^- 3j^Ls ^IjjLj 4_uoLv. 4 3 <^n 4-ilr L^dtSLii I ^j-o 4x.jj_$i ^y^S 
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goul^aJI CjL»9jSjaJI 


JjLJLl C.4-4UQ.U3 jJaj . 4_tj (j-o (Luj_oVI) J^-tl (_^ 


( jr l£. LjjJSLlJI ^jla (j-o Lxjj^ La^o^-o Lij ^yz-u2Lj cluls^j BjLulJLI Jl^^.Vl 


jjjTtSLJl jl iVnl (_^ (J^j^VI (_j-A (<n I t lglo»*mij (ji (J-tlsLuJIj 4 j Jl>-V! 

4 _pwl_j JjLi,! (j-o (^Lse-loJI £j-l!I Lol . BjLiaJI j_lCJ BjLuaJI 

.(jI/jJI 4_jJ_^C (j-o 4 3 j3V~m 4-sr <<otl 

c_jjJlII jl JU-iJl (_^JI j^L_u (j-o (Q-Lu Lo^ 4je_<-uj 4-oI (j^jjL^jjaJlj 

l-Ls l_J_CU_U I (_yJI (jj) $i ‘2 3 j-^ 1 ^ ^ (jjj^43 L<-UJ (jjjJI (j£Jj) 

BjIJlBJI 4j fUj -11 1 M» Q ( II (j -0 ♦ (jA-Lt-Q-O (jj£L) (jl 1 nlr.J 4(J-u£L*-0 

LLi! VJ 4 _oL*JI jpal jJLI ^Ijiit^u! 3*LJj 2UUJ! <j£LoVl do^L <^1 LlL_o 
iSj -^' ^-*Vj . (4_JLUJI ( j_u_uLBJ,Lj 4_oL*JI 4-^- «^U (j-o Jjlj ^j^llua jjajjj 

LgJLw jjLcuJj I J I ^ 4j_}Lj 4_5fcA*aJI jafcLtj-OJ ^yaJJU jl tJ_o_5tI<JI (^ If. 3j-L9 

<j_o (j_j_3j c-jl i (^i i ^1 fc>~ iLj 1 r miB il 1 i ?mi <*mj Lai jJ ^jJI Lc t^Jol < iilj 
4 _cL-U! ojufc VjJj 2UjlUI ^IjuaVl 2LcL-Lo clUja ^ V? S jlj-J! 
Jlj^LjJLj (j^Loj (jL-ujVI j)l ^xLaJLj 4jL».VI (jl ? (jloj-olt t^£.j-uzs LulSjJ 
4 j i mL t-UI 4-11 1 mo (_£jJul 1I (jlojjfcllll (j^t^j .jj_oVI 0 Jl^j ^JL (jj^a (jl 

(J1^ Lo Lj 1 ^Tu-u-o (j-^ (^j I ^ 1 ^lul« cj 1 j (jSLI^ «4.C. LU 1 i__j L_u_£V 

t _«1 < nil . L^jlSL-o (j\_» 4 _lLsjILo lj_jjj^LIlj jL>.jJlj jjjLQJI^(_^1j-oI L^jjJ 
4_j_jLsjJI CjLjj) "i 1 a 0 ^ 1 K 1 m 4 J (^yjj Lj jLJI ^JlA (j-o (jVl LjjJL>. (jy ^ ^ < irn^Jl 
JLBlul ^1 cljjf ^aVI jru j-B-t^Jl (^ Bjaljall 4 jjl>J 1 (j^-Ij .4 _ujjLjjV1 

(jl (j j m ^JLjJI (_^ (jJoL-Lo (^1 j-^Lb ^^1 4Jj)^ < m i ^J-tll luLA (jj (_p»l^-ol 
4_jjlj-jJl CjLjjSLUj (_^_odjjl!I CjjJUJI (j-o 4 -l 1^ (j-alitlLlI .(jl . L 4 I 0 Cx^alitJ 

Cy o-^J * crLc- oj- 2 - 1 ' ' j- 4 * j^- u_^> oT 

LuLLljj-J (jl^ I jl ^-uj\-uj I ^_ol ^Ldl CjIj^J ^ I jjtTu-u p j o < 4_&ljuJ! 

.4 jo <^>^11 3lull (jjj_Ls (j-C j, nil n (jjlil (^jJulII jj|^ UVI (j-o 4 _JL>. Jisaj (jl 
L-Jj-t^iil i?Lj_o CjjJj Lo J-Lf. 4 _uLjj 1 t mi ) ^JLj jL>.jJlj 1 j-J^SLJ1j JjjLuJI (jl 
cjLL^Lu 4 Jjlu {£ jJ! J-J-^I jl^_>JI c-<_L<-uJl yjt I lXJ&^ . 4jjI^-lII cjLj^SLJLLj 


.c_Jj-_tfa]| <>Lti 4 -Lq To J. 1 jjl pit CjjiUJ! 4 _l3I^_o 4-oLjlII 4ja- ts~i\\ 

4 j«. mj^J 1 (Jj-LaJlj . LuLLajj-j 3 jjLj olail J^L>. 4 tjB 111 (jlalj-oVI (jl ^Jj!jilj 
jljJLl cjjJL Lot. I J&. Jj^>J.l ^j-oLijVI jl jj dal^ Ujj L4I0 (^jJljlII JLBUjV 



jLuJUIg CjLigjS-uiJI 


4-L^gill 4-» .^<tl j_gjsl (_y3 (JLcjfcjMj «Ujej-isJI (JjLui_gJI (JLa-ifcLi dJL»j3 4-jj| Jl*JI 

dljjJ (j-3 4 jjL^I Jlj-j La «l£Ljj J-*-u£I (jj?l» tjjjij dL^jUl (jl) 

(j-Lc. ^LSJI ^Ijual .(ILjiLVl ic.Lu^s ijja (j-LLobJI oLpo 

(j! (_JjJlC. 4_^ ts > j? (j£L«jj . jtuill 4 -l13j_»J,I dLijj^LJ,! 


(j^o IjJl3 J mi i" (jl (j^LaJ (Jj-Lo ' ^ ^ V ‘ 4 n m. i a 

4j|jl Ji3 jJI jJl 2JI jjjs j_j£I Lcjkglll (j-\J j i <ii a <—ij£ jl L^jl^jll 

j?!j L_JUJ! (_y3 SjLds yiL Ljj~^v 1 11 oJJt (jl iiaj>JI (j . .!->■ (j-oj . I <1 gia i nt^ (U 

.(jVI 4 j'c. &• La_a LiuLadul ySi I jLJaVI (J ' "C dL£La jl A i n 
4 1.1 ajl_U_l ill (_£JL*3-jJL>JI (jisljjli 4-1^3Liejj-4_LL*J3 i_dl_LifcJ 


J-Lc. (_JjJlj«JLi i 'l 11 j (jij 4 i a a jU.L j. mi" m (_y^ Sj-iUI 
iysj-a IJ-A (j-Lc. Jiilj .1 (j ^i V m i J-d (_JjJjlU j i>i«t lj 

J syj I i iijy^ya ^ I nl 1 » J a ">» (J_ 0 _>iJ 4 A I" A i “ i I w t-. a 4 11 < h" ^ jjl 
JjJj l ' 26 ^ . 4 -«-jI mi II (jiaLjjJI j»jiJ cr^J-° j-4> j-Ll J-la (<uj .Microsporon 
i4-dl_a3»-VI 4 -o.I_l!I (jjs L>.Lc.jl 4 i ii a jU.1 (jlaljjsl 4 jl i iiLlLII 

(jjl J i ii lLa . u i ii i ->J1 (Jl 1 -^"Vl.- 1 m I (JS*ii~j 4jl i liL-uJI (_£JL*3 j 

(j£L«jj iNeisseria Lj^j I .Ij'i 4^. 3-«Jc-a (j-o 4 Ml A 4 jj^ Lj^SI-i 4ji I ii~ Jjs iy^j-a 
^,31 jJI £>UJ! (jSLIj uiijjirsJl ^jUJI 4laLjigj lc.^j 4 lj j,,. i ^.~. 

J-Lc. ojl_«j>JI (j^« I siLSl 4 jj^L*ju«JI clil_g3JI (_JjJ 43jjijL«-a di^ 1 V 1 il ^ jJI 
ijsjLfl^o L> j I lij'i (j-o djljLji J^Ia (^Jl iulill 4 -lUjlII i_jj^»JI 4jI^J 

I i-a- i i^-iV 4jsjL2i,l dLijj^LJll JLd SJLtS 3JljJl>. j-islJic. jj V. dlj JlLI 
4 < I < H~j i ^ i Ilf. I 4-31 mi~i^I (jV i^tVql (j3=j-o ^3 Lol .pLJy*. (_^3 

j_jju (j-iij jJj . Treponema Pallidum ^-lJLi Lijjgjjjj , , i~ S-ljJjJ ljj_pSLi 

. tfjLii (jSUj j? u y^iC J (_yj JlJ J jLtjl (jiaJjJilj ijlh! 4i3jJ ^jlc. 

(j-3 J Ml f, (j^alill (jj-all (jrS 4Ji.j| t rtjC (Jj 3 (jjs Lylj Ji^j 

j_4_Lll j-i“l La IjJ^j i VLg>.| cJLlA LLjILa (Jli Ji3j jjcjJI 

(jjjLaa. I^Lsl (jjj-II jljj-L Ij-ilai. Ut31. i i^i~ij i(jlSLLLl (_yjjLillj (jr L2j«JI 

' y‘ JLLo dL»-43j»JU oJ-& (JLa J_lJ. 4 j < n >->JI 4 j^_>JI JLl 1L23 jJL 

m i "^ I 1 jl 4 jl i n Lillll (_jlsl^-jo j?l jl a mi (jLLojll (_^j»^jL (j-aa ^ ^ (jU._g^. 
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goul^aJI CjL»9jSjaJI 


^ljj_k>J.lj Jl-jJLUJIj L^LujI £)£L!j a. M „ mi Co^jjl ^ 
d 11 4 _u^L>» a * \ oj-j—uu-C. 4-LSLti-a ^ ^ 1 ♦ j 4_ujJlII Cj bt-al>JLI 

^jJulILj 4_iL-^!vU 4dUdjjtXI 4 j<<- tV Mill iUo^ (jj£L L)l . 4_i£.Lal>*VI 

lj^ ^jjJL-lj V ^j-jJlII £^-4_jj^JlJ| Cjjju-lxll (JjsVI ^ 1 r.-4 -lL<.uI rJ 1 
j-lIlj ^ ^LtaluVLjj .^yJjVI 4JL>Jj_a ^ 4 k-v^baj 

^ylll J^loLlXI J' 4_uolit_jj ^jJljlII jJj (jr 3_u dll jJj . 

jJ_jJI ol »qK < m 11 (j-a LujJI oLLlUJIj (jj^xL^Jll 1 

. 4_aL*JI 4-sr <«MI aLklj aLJoVlj (jtcLalvVl (jr\IL>.Lil ^j-uLjJ 3lc J_a 

^1& (JjJLaI^-I,! 1 ^ j <* lLLco 3^_j_ 3 £)l JlGjlJI jl j_p*VI JlIjlJI i I Jl& 

(jI J) J i « La-£ £-al>JJ 4_i£.La l> »Vlj 4 _ujJlI!j 4j t n r^JI JuLSjlII 

I Jl_& ^j_a OLLuMUI J CjL-Uj. <j» 11 {jr £i 4-U-ul J < till 4^_}L_a ^ dLi 

t a J-gJii jjk «3 JuJL>JI J^^LlVl » 4 jLc. £)| L_4jj Vj . (jjJlJI 

4_ij>»Lj^M 3j-j_t£ 3 _}Ljj CL<_jL^ 4_jjj_ 3_1I 4-ge-u-Lll 44 jL^_lII 3aLb 
Ljj . ^_3_&IjJ.I £y\j 4 _lL<_u lUJ 1 ^^pal^-aVI jLilli ^aJ ♦ 4 _l<-u1>JI 

4_£bj_aVl 3jL5tlU CjLjVjJI Lufc 4 j^LjlII 4U i ngltl 4 3 «UH CjMjLc. ijj* 
CxjI^ lil La £)l c_jL£LJI I JJt JLsE_a * 4-t^lj J K < tiVI ^^LjJIj 

j-JjUll (jljJ! CxjI^ La LjIj 4^j^r mmII ^I (jy -uj'$\ t <n «3 JljJl>JI 
4j-taj_L>JI 4 *». «^stl 4_ujl]l J (jl J_aVI LlA 1 < i > n^-4 L^j (_y3G JlS ^1 

* U^rh 5 (J-* 

CjJljv jjlj 4 4-^J ^11 3 jLc j-iJaitJ 4 jJljlU ^P^Ij-aVI jLJuTulj 
t 3 j 3 ^Ioj-a 4_uLI,VI 4 _u-^j>JL£ . I jLa^. ^jJulII JGj ^lr. nil £)Lo*V! 

jl3^ ^jj-IjVI ^J^IjJll J-«L>* 4JLIL) 3fj-al L^j I jJ L>^j 4Jj3UII 
jlJu-aJ! LjLp.1 aLjVI ^jseIuj cilljilj ♦ ^r\-L>JI CjLajHij ^1 (^^J3 

4_iLus^/I J_al ^y-Lc ( j- 4 CjLiiaj^J.1 ^a c-xaIII ( _ ;r Lc CjLjUII < j-« 

CjLst-L3t-L<a ^Lu < - * I Lsj) ^ . .. n s \_j I cijjj ClAjlS Ju3j . ^pojj.1 ^j_a 

^ (I L>| 4 , , >.l ) 4~»3j ^4 »“■ /> M t (J* l^\ \ p*t '4-4.1 a\ «^S 

^^yJLc 4-u-Aj jIjI 4_3j^_LaJI ^Jl^j c^lSLlII jLiuTuI Oj_>^l 

^jJjlII £jse_<U ^aij) JLoIdVI 3jjisa_>JI j^Lj 4-^LIj (J^JlILJI 

6' <>* ^ Uft tj 4_i dUi (j-a ^jjl ^yk. ^Lb 


’> 


ijtujkjUlg ul/gjSaoJI 


I J_A (J I Vl-£_<-ulj JjLLaJ (J-^jLa-J JU-jJI CJ^J (J^j-aII Ml <1 1 

4_£LaJII 4_5tLjjVl jl».l£ mi»I 1 <- r <-*j a] 

Lulj La^ U 1 »jJI jj is*t* tl LuUIj £j\K 1 till (^yLcjJ! ^j^cLLaJI ^jIoJ Ju 9 j 



^jJI J-jIjVi (^jjj 4 ♦jtvq 4 jI£L>. \jjt Jiiij 

(jl LaLa-» (jj) *'»J ^a-Aj Jj) r^lt ^jJu^JL 4 jjA 1! (j-llal t"ntl I J) a 1 

(jy-4—t -n-j 1 /> C-gl J J I tl l_3j_>J| ^j| .^Ijlii 4 _J_*_J_lL> 4_C.I_La Q^JLaJ V 

(jL^_cl j_a t4 i ♦ 4 Ij_lLs_>. [juj-lm i^jJutil JuJu ui L}J)j£Lj-a c > JLL aTiJ-^I 

Ijl_A (j^SLj (jl .0j-uo (^_jJlU 4_j_LbjJI 

CjIjI «>>Uj j_33L3jl]Lj j3Gj 4jj_u£LJI (^jJljlII t- < 1 c. I ij^ i L^J 

£)l La-»J . 3 jLc. CjL<_ oj)j_j_flJ I jjGj V LaL,l>-J uu Laj-3 ^gjJu-u 

^Uil ^yz IjjLC 1 '»j 1 Ijl^j 4_j V 4Jl-lA ^JLc. yj I JlA ^-cuToj 

(j-«J *Ut jl ^LstlaJI CjjIj 3j. mi II (j-a j, < nC. I 4-lLc. 5^_La_u_uJI 

3 J_ukj t _ Q^SkTu-u^ . L&jLtTuTu ' Ju£. 4jLl^JJ CjI4j^I£wC 

4_3j-*_U £_a £—ua\ jJLa ^LuV 4_jil ^Ll>o La t 1 3jH£i]' 

* (l_ 3^L1>*VI 4 3h 3r a 4J1 < >1 a I JlA JIa (J1 a*~ < til (jjj) 4jj^_Uail 

^LjVI 0J-& ^ jr ^-4_t^.jJ^ T uJI 4 Jj_3j J^LseJ £j\ 

(jLj tili3 . I ^j_A \ jj 1 m ) 4_uL_ujI 4_i_u-^ Juu-^jjJI ^_yi 

t <) Q A t£.Lp*Vi * \ M1a-4 ^.U_L>JI aLa-iJ Vj3a.A ^LaILvI ciJLub 

( jr 3->- Ju>.j_j V 4_jI j_A tJa-u-uJ <- < 1 1 nt 1£3 jL^ 4^0^]^^!I c_j^>JI ^^L<_u 
I JlA ^Juuaj Vj . £jLU3 4 j^3 4^.1-La ^jlSLt-oJI (j-A 4j^ ^Jl! 03^ ^ (_p3^-A 
^jl-ljuJ.1 4 _O^Lj ^j-A-^SLaJ 4jJJ lII C_Jj^>Jl 3jj^ 

^j_A n j3r ^Jj (j\j_LJi 4 JLI 0 LjJjlII cjLjI^j_>JIj ^ojLlII ^j_a LjJLv. 1 aL cL^i 
t>Vl Lt Jlc. JLa^jwI lLIL-Lj^ JlX-lj V-4-jJLajlII 4_p-l_Lll ♦ (j-U-t-ujl 

j^Lu^ela CJ La-lS 4ijLfc miM-^ . 4_Ck.jJ^uiI c_J^>Jl ^J1 a«"< t mV 

ptj jJ.1 ^ cjLjjjSLJLI ^j-a jJlaJ! 

Cl>j 4-A-Sfc-tAaJI JjljJLl jJ ^ jy IL>- t^LSt-uaJI J-5C-J 4 ^cjj 




goul^aJI CjL»9jSjaJI 


lj=r ^ jj j. 5 L,-i.l»J I JJLjlJI J < ^j . 4 j_j Jl_>J I 4 _uj^>J I cj L_u_<_uJ_l I t \) 

cillj N . L^aL>*jI ^j^JI cjj-lc jJ oj-sej jGj_j I L>.^L<_u 



4_*_<io I j CjjJJ 4 » uil £_a 4_a>.jJj—uJI (J_a!j_*JI I ^Jucj 

L^4 JL^JI CjVL?tA ^y^ T oJ 

4_a-1 r mVI 0 j_A JiLc * (jtt !'j (^-J^jLcuj ^ U^J • A-JL^-aJI 

C<_iL£ La-ijj t 4_jL^_j ^_jJl_j j Jl_u ^LojjVI Jj_>JI l£Jug I L^ 4 Lr>. 4 -lCj^q 

LU-Ld 4_lajj^j>JI t_j^>Jl CjI jaTtse^gj ( jr 3 (j3->- CjL«jSL>JI 

. j^ii ^ *ui*ji 

IjlA La ( Jr $j_uj 4 CjLjI iLij JlLL 9. j_aa (jf £)V! laj^i Jl2J 

cjLUJ cJLl&^ *4_l^_(_u^_a ^lal^-aVI 0 ) 5 ^ (_ < 1 < dtl JjL^J! ^yJI 

4_ial jJlJI 4_jJL>. LT lc J-4-UU 4_L*_a_LaJI (jLmjVl 4_c 1 < a ^ ■ (J1 J-<-uJI Ijafc ^JLc. 

. ( Lr ii_*JI jLgavVI Lg_UCaj) UU^J o-« (Jj^? l)L*^ Ly^-i 

I Ju>- >Ll 1^ >LjJj Caj^f ^1 2LU*JLl CjIjL^VI J£ 

£j-a ^jl J_jj_j (j! LkjLca fibuLtaJI 3j£LaJI JljjQ] 

J j U J 1 ^. Uj tt j_>JI £)l (j-o Jji-a dLi Vjuj £)L_uj^M 

L*_uj t3*LCaVI (j_a 4 <>u? V ?a 4j».j.i Jjusj dJj£j titijJt CjLjjjSLII j-a-C 
^ <? i~ j j. <^>4l »1 ~ mi tl jL^lII cjLcL_uj ^ LcJ lIc. llLLlI 
(jr^ 4—a>Jl (J -0 CjLc.^j>. CjL*_4lL>«i,l ^j-uLlII 

Lc ^jLcj_<_u jn^ Mill ^laLasI 4_as^ Jaja tilljaj *CjISjVI 

L^JL^cj La JlIc 4jjUJ! 3jlja>J! CjLvjJ *Lu^j\ 1 CjL^ a.tic I J" 
L-Ia-J CjLj^j-SLlU ^_al^J>> Jl9 (jtj) Laja>. 4 <?<?*>■ a CjIj,jU 4 a I 

^ JT ' “^L 1 ^ 3 ^ 4_*_t!uVI ^1 (jy 1 (J^LSJ! jaV! ^. (!j_j!£ 

alj-^JI ^ j <?♦**( ] gl j A /i U ^4-»-tToVl ^_ul_u^_a ^IjiiCL-ul . ^.u-a-tTui I 

J-1CjI^-uj>U. Ij 4jj^VI jaLoa-aj CjLtlaJtiI <_2j_c (jy^ 
/S tl • Atl CjU-jI! ^ . >> 11 ^yj ^ J ^ Jov jj j-JoTllI. ' jl^jJI aj-oa 

4_uj»_a L^- u SLj Jl>.jjj . J!j^-Vl ^JlA 1 ^ < a ^LxjJI 3>^ ^ 



ijtujkjUlg CjL»9jS-uJI 


JjjlSLII d • , 4-llC-^j-caJI 4^»j Lj?^~~L2~^ > 3 ' p 3 • 11 jL^Jj I a^_ uG pjl_33 

J^_jj9^JI !) ^_4->iJ^ CjIjLUI I »>>jI Jl>.^ yltil 

L^-uSLjJI 0 JlA (jl 3^1» i nil ,JJA (jSJj . L 4 ] AJ-GaJI c^LjI £yz < 3 bj^ 

^_j_u V L 4 . 1 k.L 3 4jJulLI CjLj^SLJlLj Jkb U-t£j . 4_u-bj_A 3jL*JI C < 1 m j t 

♦a!~M ill ^_y^ ^_ylb»- 1 jii 111 ^j-aI(jLSLa jL^lII a j-tls ^_y^ A^L>Jk kLIjJj .^_jj!j^>. 
JS)j_3 4_*_tiVl £)-a 4_jJLc, 4—t-t-u-j ^j_4 4 _jjJL><j La £_a ^u-A-tTuJI 4 juoiIj ^-LiJIj 
cm Mill jjfc I JlA ^_y^ c_*Jj Vj . 4_ulaJI 4^>.jJI £j_a a 3« a 4j^r > m 3 nil 
4JLa^J La-A 4j mi A mII CjVjJJI ^j^A Ju3 11 a mi 4_£Jj Lu^jLs aLLG <jI 

.^aIaL! t(jr WJI e^U^i! aL^J! 

(jf • a!(_ y^ oLjjSLII Jil3j-J_l3 {yc> Lj^3 La^-l^LL>JI Jjscjuj 
Cu_lk jJ La_A ^J-UJ I CjJ-AJ 1-4jL£ 4_bL>Jl <JIVI (_y_3 4_A^_J (jltJJU Cxjl^ 
^ mi 1 £j_<Adj_a <_y_3 p $ a J-aLc ^j^J! .4_JLl 4j i 111 ill 4 j^1djJ1 

(_y^ £ (jLLiVI JjHa JajU-L ^jl jJSjIu Ju9j . 4_A^OjJ,l CjL < -a T l > JU ^jJljlII 
^_A—^eJi-j O—lj>. aLLJIJI 4_<-^Lifcj^ *4 GSLaJL 1 ^p^l^-AVI 3 j^j (JILaj (jJiil 

4jLuL>Jl i _y^ ^_aV! £)| ( _yk . ^L*J| Jjia L^JJ (jfpj-A (J-oLlll (JAJ^La lgj4 
♦ 4_i_>Jl cjL jj^-qI ^j-A JLL jjv J^LAjVI j^ILa ‘LjL-l aI^JLs .<_dJji£ 
L^jJl>o ^ylll 3jj£lil 4 _uj^LII CjLbe-jJI ^yll j^>.lj ciU!i ^y^ uimtl (jt jJuJj 
^jVLt^ ^jLaGjca l_AJk}L£j Cjljlk CjljLLakll 

j $ Mil (j_A (jl^j-D.D.Woods ♦ j ♦ j iLl^Vl -ij-*-j j_3J , aIj ^ 11 LaLaj 
41 at. jJ >\jj ^y^ 4" mi<>iJ c 3 (jI~C jL^£. d I aLla-i^ JLjc-a aLaJLaJI 
^ylbw LaGjla (jJuJ <-*L A .^."i,.. a Jl>. I ^y^ ^-lL^.a ^y^ AIIj^JI (jl 4^Ul^! 

4Jj^>J,l CjL ^ Js 1J ^A-pl^_>JI ^1 jj 1 jlu dlt- LV 3 Jl^LJI JlIc. 

a 11 4 3 a Cu_»k 4 _j j_^l_j j_A «d A «^rXI ^ jJI c >11 nil • 1 ^>- 

<_i_jIjJl_lj Ju9j 5 (jJ_ lI ^_y^ ^kj^l JjHa 4j^lll ^Lkll ^ 1 

I ^jkujV! ^yuJUU La-A 4j! VI CjVLaI^I ^j-A JlJ^J ^jJlaTJI 3JlJJlC. 

^£1 ^UjVI (J-3-Lll *•! L. <t a jjj . 4_3Jlit_A 4_3 jjJau (J-a^u LuLw t A si 

kiJjJsaJI 4^LLaJI jjLua-A ^j-A j^>*T j J *<o a ^yJI aL^ II ^j| ^jjill 

3j^4GJsI J^^JI ^JlA ^y^ ^yTo- i4J J.LLA V 4 _U^l3_uJI CjVj-dl ^j-A aL^ ^jl 

. 4_i_ukuJI CjVJ-JL 
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gOul^aJI CibgjSuuJI 


(jolj-aV! t _ «i i <n IliUj tCjL»jj£LJL! ^Lj ^jj| jlSJ 

I Jo. 4 _j^-3 ^J L £jX\ 4_aL>JI J I JlA ^ «4j t>>3tl» cAU Ju9j 

nil ^y-IiJI 3jUaJt ^_lC PjLjjSUJ ^J^jv <uK Ju ULjlJj . £)VI ^Uv 
£>UJI £j-<oj_a 3*11 i (jl J_l 3 cilljj *3j, tl oU*l>Jtl 

jlUJI j . 4j juti,! cjLj^SAJ. 1 ( _ jr Lc l-JljljJI a j ♦ j. U11 L<jUUj Jlc.L_u_i 


JS ^ <j-uLAI <j*J CjLjjjSLjJlI oJ-A JjIjujj !J_A> ^ J-l 9 J-a 

(JjUujJlj £)SU_JJ . 3jU L_3_lVl ^ ^S”Ljj-uSLj (juOJU^ . pO- 

«4-V Mill ^jVVUujw (j-uliJI p! pA_jjj ‘ L^IsU-jI p-txu 4ji t^U 

Bj^SLj 4-J^Li_u pUajV! ^ULo I CJJl^J^ iSJlJJlC. £j\jLuu 

Lr^J »pJp>*VL} ^LoloJl CjVVUAI Jj-Uj-UUj 4j3-%. 4j2J^_Laj-(_y_Aj SLpJI 
(j h jC jUj^SUo * Lactobacilli p«ii < <mj 3SL1 Lp-LtSj 4x.j_^?e-a ^_3JI 

j->-^j us - j is~> <?n ^po 1 UpSj lll uj) pAJi p^ 

p^UsVI ^yU 3 jUd p-J^- L^jI 3j-aLUIIj t4_uJpJ JSLtlJI 4 3jV -a Lp-uSo ^-3JI 
CjUISUI oJlA Cy U ^juujj ♦ Leptospira buccalis p-oAU-i lpjU_u pTu-J Lr *_ t _ujj 
Entamoeba (4AUI Uj^t) Ut^Uj j_a (pjpj3jp»j) p-Jjl plp^>* 

. 4_ujua jjJ l>. L^Uaop cjUpSLAI jI ji£.I piaAo ^Lj 4JL*Jp gingivalis 

t rttVn UJlIc ULj_5 (^H]Ij-4jjIjlJI <OiJ!j pLu_uVI <_yU p-4-u p3JI 4 _LlU]I £)! 
j^»jl! ujj (3I) .^WjiAai o* ^ <y» 0^' 

^jL UUj 4_tii_Ajua L^jSLIj t^jju V (jJ* 1-L>* (JSUj 

.^jjSLj £)! ^.Luj U Aa-u^aJL j_A JafuiaJ! ^JL*JI Ijufc 

U * ' ^ ^ VI pU-m^U ^^UII qjj j-t-oTiJI £)1 

jjju ^_yjj) 1 mMI ^jVI l-ujA 1 JjAj ^AJI ( jr ^ LpTtSLiJI 

jliSI 4-uiajJaJI CjIjjj^-J.1 JlcI q -o 4_c^ U ^_yU c—JjuJl JjLjlII 

£—Luz3 CjUjp-SLJLl £)Lj cllJ j i 3 Jlj Jljv ^1 j_j I ^1 ^jju U-4 

4_uoI (jsi 3 i ^jl .OJutJ ^Cj Jo. <ilj_«_u t UU>! 

CjLjijSLlq L^arll n ^jLu_oV! 4_4jL3_s ^J^JUj- 3LjoJI 3 j^SLj 

.4 j mi nj 4-3 -goj c_jj-AJ 1 ?.U ^jjjjJLii! ^_yJU pUajVI .^AJI 


” 



ijtujkjUlg CjL»9jS-uJI 


.^jjjJLaJI \-$j£s 'j LuLLaj^j ^LlU j s\ a (_ , \c . I £)! (jVI 

j^LjJI ^Ls&j! £* >"j {I ^j-c 4_iA>. !-c_jL£JI I jjt jIjlcJ ^u>.-3 L_u La L^jJ 

, 4_ l L > JL 1 oLJll jjl is> a 4-tIajljt-4J ^oLall J-j^>JI £)Lq_uI <jj)^_c uXj 

3_}Lc. 3 _}j^>*j_U bp£LJl (jl 1 ^ ^ ^£1 <—£j_<_u 

CaL^SLdl j_njI Lj-u5LJ I &JJt> JjlIj . 4_aLfc (JjL_u^j LUjJuu <_y£ ^-ALojJ LoLlsI 
^jl-^J i^, At! | jufc ^j_a Lulj * Luca (j*n »tl <_yl£. cloLx£.l 

5L_l 3 <jl . 4_j_a-<ia^J I 3lull SjLtla j-t£, BJljJlC CjL_uJj_l 3 tiJl_LA (jj£L 

3_iLc (^j_j_>o JjUVI J-L^ll 3 L_l 3 (jSJj *4 a3« a (jl c_xJ?cJ Jj_lJI 

^J^LdVl C-jjUJ . L^-U V ^ylll ,JJj£j£jj£uLA Ljj- L^ J L^jljlj^l 

^j^-ajLUl j—jLu^I (jrt_» Laj (JjJlI! jlj-S} Ll^J 

Lr^ LLhj)^_£Lji,l JoLiuJ ^_yJI 3^- u aJJ (J^jlII 4_^jIj •LlLjj^LJ,L t^-£-\ 

JM^^I JlcL-ujj CjLjj^SL^JLJ jl i^dj-uG CjLjSLa (j^i *1 tj . JSjjjlJI 

V J5)j_*J1 4_5 c_jIj Cj^Lj^_aj ♦ 4 -lKLIIj 4_!Ll 3 C> < njt L^_c£Jj Lfcj|jL£.l ^j_a 
^yllll LlLjj£JsI j-a-s £-la-» Cjl^»^la_a ^Jlc. ^La_jlj 4 Jij_3_>J I ^£ 4jtj|jJI 

Lu-ul2 4”» < nt"n (JjjJI V l_3jL 3UI ^-3-Laj c—j1 . 4_^j!jJI <- * 1 < <n 
^yA LjjJ_aV! 4-lTu.U a^UUI Ijj_uSLl! I 1-4-ilj ^-AJjJL>. 

Lul . jJLstlj Lr^ -^1 <- « 1 < <n (_^JI Luj-oVLb . JjjJI 

iJT £ t«I CjLjjjLJ.1)) {_y°> 4_c-il^- -il JlC.I ^j7m» 1 4JLl3_>JI 

l£jJL_u <mi Laj_Lc <Un4 4_5tc^_« jLx-jjj .SjLuo^_ic 4 j^L*JI Jl^>*VI 

^y_ILll 3 r ^ 1, | djL^-d 1^ t3jl_UaJI j j c Cj Lij^^-uaJJ ^J-Oe-uJ I IJl^j 

i. 4Jl « M aj <Lu^2>jS ' Cj Lj jjjiLJ. I ^1 (JjS* I 3j-« J>j)» r< n l_L*-a jIlju 
♦ qLj^SLJ. 1 oj-C. Jluo 4_ULj_i_LaJI CjLcL^jJI jUJ ^jl 
. (jLcjJI Jl_Lq ^y-iLtiuj 4-L Lt -a ^1 (jLaj^l Jio jlII 

CjLijij mi Uj jL>JLI 3j_t ji_3 •> mi <aj t— j! Mif.VI CjL-^>UJ 4ji^Ll1I jIjVIj 

-JLl>JI ^ mi 1 LJLc ^_y_A j-(j I^-l>JI (j-»lj-«lj cjLl 4->JI 4-J^fltSUI 

. Ijl-A l_La^ j7i J ♦ j ^ \* mi 11 c -iiaJI <Sj& ^ J IL-ul>- Jlj^ ^ 

^ ^JlC, ^ MlT. ^ Mlf. J_jLa]| (^Jj_3j| C-uTt^ ^Tu>oJ 

^j_c 4 -lLc. La jJjLjj ^JLaj ^^yliil ^LlLVI L_sl_Lual £j-a 
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gOul^aJI CibgjSuuJI 


c—jLTl^ j. < <i i V ^ a-i~, a {j\_j_uj Ju-a-C.JsJL l^ JjLlIoVI 

^uI/IUI ^.jJLLII 11 lj_2JI ^.Lcj (JJ j^*j-tlu£. £_jL_uJI ^^ t^l t 

4>J_A ; £)] *£)jJlU J^T pUI ^ jr 3 4_o-JI J_nj 

1 ^ A <^»jj LfrSl Mil^j » ill 4 To ^Ij j_^Lj 4j «» Mill 4 _j_lL^JI CjLv^LaJI 

ij-uj-C. ^_<_uLlJI (j^JLJ! 4 _jL^j jJI I JlA j-qTllm ' Ju9j . t hj* ts> ( jia-La 

4 L ps>j-U cj!jl^I ^ J^LsjV! <jry>JI cilto ^ L«ju£. 

cjb$i_4_j£j ^ ^JLl j_aj ‘. Chemotherapy ^^UJI 

^JLc j_Aj 4 L ^jL^_iSJI ^^L*J1 j_i I j_a Poul Ehrlich ^_Lljl Jj-j (J-*Jj-4_uljj 
606 606 £_a,! jf Salvarsan ^L^j_<LIL^ jlJLc gGlaLJuTt^l ^t^r,I t^UT 
Ijl^J jlj^jJI 4_JLc S^La^ Cl-uI ^jJI Ehrlich 

CjI mi t (jia-JjJLl JjLlj j_A-Jl£j_« j-i£. ^ jUV. ^^Lc. 

J12J 4 J j_42ju3 ciJLub Cj_il£" U ^plc. liiLs . 4_4jL<_uJI 


O^J-^ ^ c?— 3 4—jl—L-k_^3_43 1—iii_jj g.1 < ? M >J u£j—Aj-J! 

W 4-llujj ^jJI ^sj^c) Trypanosomiasis ^-u_l<-uLoj^j 

-j i^)^j Jl>J1 JlC.L_u ( yc. g- u - J jl j a u i diljJ j . jc_ujjJI CjLi£j_4j (oJULpJJ^ 
q^juA CjLtLuiia Juls (J-L-aJ jcjjjj 4jj) ts>C. 3jL«-Ju-sajs ^yC. 

jL3_*JI j-jh (jL ujjJlI L<_4iJI (jL^ ♦ qL^VIj 1£Jl£ Ja! ciJLlj ^-a ^jJJI 

4JSLIj Lr^ 1 L>^ 4 jLllv^U 4j1 1 nil Juu 1_<_uJ 1 

L-.4- t ^jJlllj (jL-o^flJL^Jl jlud j-^I c^-ui 


UH.Q 




^bJI 


Lg^a jjr" 1 nj ij \ ^_lJjI La£ 


(_^3 Lg^al JLa-~ i »l j_jL»JI (j njl^l i4jsLji j-L^aV! eJJt jjSLol lilj 
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jLuJUIg CjLigjS-uiJI 


(j-eS^Lajj^VI ^_LgIjl j»Je3 J-2J S (_yasJ^JU JlIc. 4_ujj£LJ,I (jlaljjsVI <■' 3 .~. 
3_,->U,„tl ^-^Lc. ^ Jc«~,,i~ cJlj La d «i jjfcj Acriflavine 

jJLaj 5La dja 1 nt 1 3jjjji L^jSLIj 1 Lj_uSLiI djgja dJLLs 1 jlL»J! diVL>.j 
methylene blue (> I j~< U JjjjliT tjj->.S2 1 < .^Vl Lai . cr iLLJI JLuil^^Ll 

Laj) Lc.djiLu c*jl£ 1 4 i*\ 1j itiiLijj^LJLl Jia dJ^Lil! u^jli Cj1j 3I j-3h 

|j_& ( _ ? -3 j»jl33 £jjLi Domagk tiJLajj aL>. jlsj . (Ljl_ja>.I ^ J 3r" 1 n~ oJlj 
JLaaa |JL». VUh JjVl ^jLu£J! ^ dl^^. JLhl aUJVI 

:^jLa^ll Prontosil jl 3 c- j_a>j iLj-uSLJI 


(d mt ' j " 

SdLo jjal_gJI (j£L jola i diL>. 3jL^a SLJoj cLLao jlSJ 

Jjl (j -js tfjJ-g.1 1 n aj tiJLojd jSU JL3j . d i 1 II dJ jjlj djgJLa 

clil_i_jj^LjJ,l L ys\ iA~i al d-c^calA. (jl£ ^jLajSUI £^L*JI 3jLa ^ ^L^ll JjsLlII 
c_sLjjj^VI 3jL^a dtllitj jaJ . d j mL>. ( j_u_l!j 3dLa-0 (^^3JI 

3dLa fjJ\ (jr xasj_U (_ T -h J iii^~ij (jl j g U Ljj_c£. Laljgjfc 

: j Sulphanilamide aM j\ l 31.,. 


NHS02 



NH2 


4_jJL*_ 3 JlLa CdJ)L£" Lg_L£Uj ^{jr^ 4Ji_u^aJI 4 i mij V L-Sj-a (jr&J 
4JL*ji]l ^_l 3L3_*JI <j_a l_jI^jVI <—al mh^VI I JlA Jui] .JjjjIbjj-jJl 

Sulphonamides j-j-UoVI JlIc ju-aljj^LuJI j_x^Llc ^^^3 cjLj^^JLI ju3s 
:^L*JI j Sulfa dmgS(j\jSuj-« VI JlIc 


tM NHSO 2 


NH2,-*i j 


djLaJ^Li dx.j^jata (^yjjLa jljj djjj 


R J 
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goul^aJI CjL»9jSjaJI 


(jr ^ o^-aV! (jr £i j . 4_jjimi 4-j^>L>J1 dsLlu^J! x. 

jLu ^ySLJLA^ j! ^_ys \-L^UA I ^_L*J aL*_aVI ^51 4jj1-A-i 5L1I Cj lj-UJ>JL I 

CjLjj^jII wLu3 4_jJLl 1 jl£l LalcuJI j-X-SLl^. Cxjl^ J1j->.VI ^la-a-A . ^jJI 

jlj-U (j- 4 pi t M i ^l—I 4 _ t - ^ - t - u ^JJsl 1 ^ x a ^ (jl£^ (J^^Ixjj^jJI 


. 4_jlu-£3 Vl 


j-j-^l—iLc. <QjJl^I (^JlJI jjVt Sj^IjJI ^1 Jl_jju (jl ^^_jJ1 ^_u_uJlII 

Ltlsj-o j <^>j (jl c-jL^UV! i-iLiijI 11 . 1937 j 1935 ^^^-aLc (jru Loi^uJ! 

J_j| UfL LuLUj^_j JjVl JjUJI <jl3jJLl-J^u_u l-4^-(jl^5 xL^L 


xCjLLsjJIj cjLL-^VI Jjl_*_aj (JiszJlJzj La_l1 MjU LIdLUc-jI ^j^Lilll ^-a-^ 


j_<_u Lj^-uSL ^1 x4_aLc p mi^JI x ^ m ts>~ ^j_uL illi 

aLu? 4j SbL-oVI cjJl>*j cJjI^ La LJLcj * Streptococcus pyogenes ^u-u-cv^-u 



» (^jL^tSLII g-11 » aH IJ-U3-1 


J. J a! ^ • tl ^j| :^JLa I L> j . « * JjLtaJ aLa 1*JI Jli J_lb lj_A £-AJ 
Jl^Jj 5 i_Aj-j| ljuv 4 _*_j!j CLljIZ OM 111 A I 4 t^Lu-ssVlj 4^J « Ml C* < <nl 
^J-aju D.D.Woods ^ * -i iLlmVl L^iJill^l ^^lil 4jb-VI cja Lv 
. jjbjltl j_t£ tCjLluujVl ^ Sir Paul Fildes ^jJL^ J^j j-u^JI olj_Oi*_A 
(J_JLJ>iJ 3 jLa "t "X- J ^jJI ^J-^a-A (JJj-A jlj-ll (jl j Jljj t ^ , : ;,~,<1 jJi_2 


:Para-amino benzoic ciL^)-9 j-^ljLJI ^aaL. u-*-<^ 



llufc ijr i^. Jjltaj x_lj_<_u La j_Aj) u lu:j 4-t-oe-»J I CjIj-jjQJI (j-«J 

^ t-> j,., \ a_>.L>JI Cxjl^ LlL-uJl (j_A <, „% jj^ liJLLa 111 all (IjLuaZoJ 
tilLuk jJ t Ljj-tSLlJI LlLtail jlG (J-^Lu l_j I c_j ^1 

I jL»J ..U I U (j-° Ltlajl J^1 (jJLufc CJjLx- 3 LlLtjJI (j-A 

La^ * Cj L^SLcXL JLuj La-j-S 1 nLt <d Ij x_j I i_j (j-u£Lui I ^j_A Lc jj lL! Lai I 

1 <? 1 i n I t ^l_*_II C- ^ jUl 4-LtTuJ C_J I X—J X—-<- t 5^J 01 LxGsjI 3~*JL9 iLlx-uVI » 1 a> 'N.V 



ijtujkjUlg CjL»9jS-uJI 


(jl 1 i I Ij! -1 ^ a j tj j j ,,,,^"it cl JLU! 4 ^^Llc£ (^jJI 

cjLjjj^LJLl ^Lcl UL.JI t " \j $ U <_j I c_j ^Jl ^Ll>o cjLjj^LJlI 

^fju ULoJI JiitlCul CjLj)j£Ll 1,I JjUtlJ <pL>. t<_i I <_j 4 «Mill 3jjJui 

(jf (jr-IjVl .^LL^-Uslj * Laj^j lJi2j lLUjJj t Lp-« 

4_uli]l 4-?&-u-LHj t<U34 Laj_P i—LPI j tCjLj^Sail Jini V juxp LiLjjJI 
c_j 4_d_Lu£3 (j-c, 3p».Lc cjL^pLJLl j I >LwLc ^jl-ci Tm < <» 4j| 

( a9 J3j . j_^jJI J^>*l (jr-A *p j-aVI ^c. jTm t4_JI ^LL>o ^ jJI <_j! 

, CjL^ iLti' ^pajLjJ 4 mm irtlj £r\-«LLpJI <JipJ c_j I t_j (jl JJl-lj 4_uI!lII 4JUJI 
UicJI CjL£^3 * 4juIj ts> < L(-ll<-uVI £>jJl& 4_?c_u^ Cup Ju9j 

^U»~j c-jl i^ll (pajpll (jr ^ Lfcjp cJu9p Lplj 4 Ij^-uSLl]' JIl3j V 

(jl ^j_pl . Lfcj^at p_p 4_1 l^3 ^UJ>J| JjLujJ 

c_j I C_J i— al Ml "1^1 Ju9j . (j-A-clup^ 1_J I C_J ^_yll ^llL>o 3jljJl£, CjLj^SLlo 

g.l_LA-t^J1 j 4_uj^pLJJ 4-j^.oJl g.Lu^-pJ' {j-a (_y3 JjL& ^ Jl3j ^_yll ^ AC 
^AslIujj V pill 4_uLtiitIi]! 4 j^-l>JI »Ll 4->^L!I ^yll JlLoIj t4_aL*JI 4 j^-l>JI 

IpU ? a I JuJl>. L^L>o'- 44_o-llJI mm^VI JlSj . LpjLuJ jjl 1 _La 

j_a_Llt CjLu-aLLj^JI £)L_ujV! :^jL^-t^Jl £>l*j! {^j& 

1 l Mil CJ jjjU-^~ j-LL>t.lI J_Lu^J (jl ^1 U" ( mV tCjjjJjiLl.1.1 L^JJ ^ilL>0 

1 £ ^_t_u L^jI J^Ij (4_i_i_L^IiJ I ^Lt-tluVl 3 (^ t 1 ^_ll>I 1 4_»J ^y£ ^y^-«-gJj) 

»^jL^-tSLH ^>UJI ^y^ 4 _<m^ tilljuj j_$_j ^_tSo 

.c-<jIjj>JI <- t \ r. I ^_y^ £_<_u!j ^LLaj 4_uJa^_3JI ^>JlA CUSJjus 
tCjLjj^SLJLl 4 j jJtJ ^_yb ^£j_I,l Ojre-JI S^ILb CjI m mi ^ ->iJl JjIjI j CjLujujVI 
1 a^ tCjLt£^J»l ^j-A cjLLlaLLuIII ^Ljj!oIj cjl_Lual"j3tl <—al mm^I 

-jLlTlJvVI C—<—Iui-j I * JjL>i_J ^y^-d«T(->J I \-A \jju£j - 4-t-t-t^ILll 0 Lulu Vl j \ 

. 1 £1 \ Ml tl L^Jj-^Ial ^j-u^LuJI 4_3 jj_Lij CjLjjj£LjJ,I 

j j • f-d r j * ^1 j_j_aLl*JI ejjt £-juas>» ^Jjfc-t-uj (jl 4j^it_cuil CyAJ 

4_L<a_<-uJI 0 Ju Jlcu CxjI^ Jul3 . ^^ U- t ^J' ^^L*J! ^y£ [S3 Ci m ^J-g.L uTu-u 1 

aj ^y^ jt 4 LLj_«Ld ljtj-^1 ^ K H Cxjl^ jt ^jL-aj^vU 

Sj-SSLS\ jl j_j_sL3_*JI 4JjL*3 ^jJI (j* At! julj jJ^ 4~^r <n ilj 
3 ♦ II C-L.pi Jl5j .(^aLj-pil ^1 4 j>.L>^ La 4jJulU 
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gOul^aJI Cj\jSj$ulqJ\ 


3jjc.LiLU j V a \ T-^ 3U <j1 ^L>u>U L*_u 1 4 _!l_Jl3JI 

((j^i'Lb^jjjJ!) 2 <_j (j-uallLj^ ^L_to/l 4_<_uljJ (j_s Lr^ 


Cr^ UrJ-J^Lf-JI (j-o ^3^-^ (j^-CJ Jui^ . CjIuj^SLJJ (j_a j_u£ 4_jJJ ^ jJI 

(jjjJjJLj jlJic. 4^.11^ jya 4 jjj1d Ijuua VI 4 jjL^_xSLII cliLcLu-aJI (Juaiuua 

jl2xll I juk o^J t4 tfh-V a (3j-^ ^LufuVI j- u - tT u dUjj t^jl^lll ^ Paludrine 


4-l-l£j-j I Jluv. j_Jlu (jl^ JljJu£. 4_£Jj . LjjjUL! Jl jus 4uJL*_3J1 JuJuUi 
. I 2 l_j (j-Lalu-j^ j_ua ^-tALal-a (Jjl 3 4J juu clus^j l L l ^- ^ JI 

4_<2J^iaj jubj Jui3 ^jL^-tSLll £>UJI ^ cillj (_ jr h jJI ^yt-o-Ujil ^Juull Lol 
*JLc Cr^ c ’ L-tlcl (jl .CjlluMidl JjIjI cilli (jl£j iLsL^J 4 3h-V a 

JLl^s L^j LcJlI^. Fleming ^ < a 1*4 4_jlc l_3juu t t(ji I < m nfl 4_uanj 
J-t-sa^ ^ (a 1*4 JjL>* ‘ ^iL^bllil (_^ Ijuj 4 ^j^£LI! LjjuSLt-11 (j_a <ic.jj_a (_^ 
L1>.V (jl£j-i«Chin ijyJlij)) <j! lJu£j t^LjJI t JJu^j 4JLtiJI 3 jLU 

Cluj I i3jLU ^_>i_jj 14-lSLju.l, 1 ^JjLu n jj 3 , .Xl J-^ju 

1 i(j*u>J 1 lLU j L -^Ji} JLa jL^ [S ' 3 j 4_3j^_Laj L 4 LJL 3 

Sju^IlU cjL^jJI Jj->o t (jr ^ (j^JJI cjLu^L>. 

4^e_uJ ^j_c cJJj t I Lq^ 4_ulitll 4 _jJ,L*JI i_j^_>JI ^j^-^Tu-oV \j ^ < 4_j^j^_dVl 

IjJL^JlJ £)| (_Jjj>JI Juu tjr l^. (jl£ Jl2^ 3 

(J-aI < <i nil u/>l tdJLufc ^jj) U11 d r 1 ) ,^>\\ JjL_uj I j-<a Jiir" < nj ^LuVl 

cjV^L^ jj ^ U 4_al Jl^t "1 < J ^jiJj . c_jj_j>JI juu ^JL*J! ^ LuLi 


4 <^>nll .jL^jlII Iji^J 4 _u_u 

4_t-ul_t_<-uJI ^2, L^ul i » mi" ) t L^J ujL^ ^1 ^LL>u > j-^. n\\ eJJb j| 

. LlA 1 ><?4jILcu j 4_ul jJI Ij 4 j V Mill (jy^l 

CjLstllll eJJbj it m *\\j U>At! 1 ^«” (^Ull CjL?cII1U JuvI ^y\ \, n <«Tt (jl 
^Jl^J (JjlJj . jjlu ^ dl Jlus 4j^ CjI^-jjG .^^4j^_l>JI CjljLuail ^u-uL) 

(^yJJ (Ju_4u Ljj-LtSLiJ I j iCjLjj-LaGJI (jV 4 Utl ' 1 jj. U All 3 juLj 4_u-oL>JI 

.^IjJtJl (j_4 ^J_Lll l_^_Lu l_4-L£ ^.O^LuJI 

OutjJI JssLfaj (_^ jLstiijl (_^J! (^j| 4 uvL>oj (j\i^u_LJI u^Liu^l (jl 

4-^lSLll (^_uuj-(ju^U,l 4JL^c 4]>liw C.<-4JJ 4 jjjVI 4cLu-o 4jjuv. I (^JlI! 
(Ju_u_u c-JLstlaJlj Ijj-uSLiJI (_^IL>.j t iZj 1**m ( <ijLaj-Lu^Vlj CjLjj. 3ll (juj ^ ^ 
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ijtujkjUlg CjL»9jS-uJI 


^ ^ l2j Ij—ilu-C. 1^1 S L~\J Q tAj . Cj LjJ^Sk—L4-U -iLcsaJJ lI^LuuJI £yC. C.<-Stt-lJI 
:^-Aj d j ^ j ^ -v. d ^ j a L^J 4 " a, j_5c_j L^_Lc <jL£ 4 _jj_j_>JI <~il si »>> tl 
Chloramphenocol Jj-£j ? j 3 aljj K flj Streptomycin 

J_ua_aJl L^-Lc L<-uj (39) Tetracycline ^ iS[j < ol^IuJI 4_cj_4d5e_aj 

LaLaiJI ^JlLd L^i ^JI-^J u*m\\ I j_a JjLu-u I 1_4 -jI^ «^jjj L<-uJ 1 

^£> j-tiuJ-c LbjJj . 4 3i~ V a Jjj-LaJ J_aju L^jI Lse-tlalj jJl_uj 

. 4_3jj_Laj LaLj^Lx j Ju». *I_L> (jja jjj- u ^- J 1 j_iad 4j| (jy ic (J-aJL-u-LJI 4_JL». 

iCjLj^SLJLl Ju£. ^-lsLSjlJI 4_ajlJL« ^1 _jJ_ 3 (JjJLll <-La_<_uj| £)! Lufc tjr i_iJjj 
1 $ < h3*i t 3jSI~ (jl oLjj^lU . ^lil! J <<o3fl tjr 3 Vjl Jl£j 

cilljiij . 3 ^-uluo CjLc^_ 2 cj 1 si .^s | j| 4 j^-l>JI CjI jLtiaJLlj 1 At, „tK jtIjJJ JlUd 

(jiadj-aJLJ ^ 1 jJI ^_l 3LL*JI 0 Jufc ^I JiitTu-uI J_lC-^J,I q-A (jjSLj 

(J!Ijisa LJLc ^Tu-u-t I I JJI i_u ^3 4 jI Juil J^eTu La j 4_^it-uo <Lc.^v 
(j-d «L>.^Lc Juu 3 Jlj Jl>. ^jJuu C-<-u-gDI j| I 

(jI 4 j mi -v. La Lad t 3i~Va jLlC. Jiir~ < id c_<j>.IjJI qjA ! j_lsL3jlII <>JlA 
jLdVI £) I Jj t mi Ju3j jL3_*JJ 4_ajL3_a Cjldj^SLj-a 

t_dj^>Jl ai_LdI qM-L,alJI ^yZiJ^A LiL-uJI JL^JU^ol 4-U-AjJl 

V . LUUuJI j 4 _jj_j_>JI i~il n! .>. tl ^j| (jr ^ (_« i mfl Ijubj . 4_uliJI 4_Jsl_*JI 

Ljj-LtSLJ1 (jI J Jl-UJ . 4-llU 4-3-^oj j_uu £)I ^-iu-a 

L^j^Lu_c 4 (_^tj t(> i mi i iit 4 ^sjL3JlI 

L^j 3j-l>.VI ^_u-oJI (3^°^ J^j I < m irjtl 1 3l7« clilj ^-A-^-ll^.1.I 
1_LJ^_>> 4 3 i V A L<-U-uJ I 4x. 1-LI^D (^x»jL<_uJI I I^JJLUJ 

.^jLslI! (>-LalJl <-3Jbj ^jJ! jjfcj tpenicillinase} j m i mi < >U 

ciliii ^jJLcj t4_AjL3JLl 4jtj iUtl Cj^^LtuJI ^ j3jj 3JuJl>JI CjLselill oJlAj 
4_4jjLUL 1 ^ 4_LaL_u^j LisJ _c 4_ajL3J.I 4 K mi a <Zxjl>. ip 

. Ljj^Lail 3jl_Liai,l j_ial2j«JI ij\j 3j_iiai. 3 K mi a ^j^. \ Oj-a Citt j i/*»l 
^Luj tjL^.1 i ts> (jljL3^-ljj!vLdJ ( - gjjl3~tl jjkj-quinine ^ tl J^ejs 

Chloroquine K I I Lj_a> 3_iJ,l_»JI jJua 1 ^^tl ^»~, ..1 

i_3^Ls. cr l^.- ( jl jUL«JI (jljjiij .amodiaquine jj^aVlj 
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gOul^aJI Cj\jSj$ulqJ\ 


U*Uo LujI Ju9j t£)Lc*.^Lc La^J? La£ (_pajJ,lj 4_iLuaVI £y ^jLj-a^tJ La^jl ^1 
cj^_^Jo £j I jJLLaJI 9-^jlu £yj . (^GL<_uJ! {y j a rtf' L3jl_b 

Lj_j_ajJj£j Jjjlj-JI JlcLj L^-Lu La-tS SJlcLlLc £)£Lal yz till m~ mi!I <t-> < u\j\ 

i , n-*-'o> ^_lSL3j»JI &JJt> ^jl_3j V JlC. ^1 CjjLailj LOj) j a^J 

Ijuk ijr «_uL_u , ^l cm i ii tl . Lubj 1 L^J 4_^jLitil j-lsLSjlII ^jL3j Lajjj 

jJaj .^jljiill ^_i^La»JI JL^jLLjil <_y^ ^1 jjju UjI 

4_ajL3_a ^jl jl £pLaVl £p?l 4jjJj-u3 (^JuiSlII (j^-LtSUI ^yJI 3_}j_*JI 

j— l&\ 3 ♦ tl 4_ajL3-a ^\ c isz-u^a 1 jjaj . Ijl>. 3jjLj (^ru -tSLU Lj^LlI y^j£y 

♦ ^>UJI c^&jJI I 4 Jj-a- J^pj ^pJI cjLcj^jJl! (j-* 

jjJL*JI 4 JjLa Cjlj_3^-cillii y* ^cjJI j_3^ juLtj 

4_jJjVI CjLjIj_lj>JI j Lj^-P<LJI ^jJulj J^IaTij Lg-t^ t.{j\ '1 Mill £y 3^_p*^M 

SL^Uj 4_lJLi l-^ JT xIal_ll ^1 jJa_Ltl Ji_LC-£-j_Ga jI! jJuJJ . JjsVl (PLc (IjjjJJj-pl) 
4 _jV (j-caLc 3 j_a ^)L<-uj-3Jl < <1 tl 4-L3-AI ^iljl tiGl^ jl 3^ . G U-^Vl y* 
^_y_^ 4 j JljL^ ^ J^JLao ^jJI Hata LjLa 4JL_aj o^j *^$jiJI ^y>yz-z 1 a~^ a 
4_^j>.Lj dxjl^ 4 LcLu^dI Lg-j-t^a y LflLuiJI j-l2L3^. tlijjlajj . “^LC. 

i LaLa-i L^jI«^ y-u^pJI 4 -JLJoTJI» 4j^_laj tlG-p Ij . jJLvt yz ^—Luaj L^_l£ 

J <>> ^1-^ \ Ml r 1 II £)L£ Jl^j .^y-uaLU Ljjtn.ll I jl l_3aw Jjl^Lj Cj 1 ^ KIj 

(jljJl y-u3->»\ f^y cillli ‘Lp-a L_3_tiu3^l La (Jjlj 4j^-l>JI <~<1 si <>>tI 

4_ae_p_j j. 3~ 3~ ^aJj . (j;j-*oLpl ^j-olaJI jtJjlj aLLa^VI 4-C.L L ua ^_y^ 3l_^iil 

»L l 4 j SL!Ij t_xlajl y> L3jv 4_ajIjJ! ^Jl3jJI ^y^lla ^^ylc tU 3^ (^jLa. i SLlI ^>UJI 
yu£ Jl>- ^1 3^_Ia_u_ujl ^yJI ciJU j CjjjLpj L*-iJj 4 jjL^_^LII 4j^-l>JI 

c_jL^H]VIj (jjJ-JI L)l * (ljj^pj>pl) CjLjI^l>JIj Lj^-uSLiJI ^jlalj-al ^ic 

lj_J4 _JLuLQ]| ^jal^-aVI^ ^ ^4lLu_>iJI 3^-a^il^ (j^cLLaJI^ J^iLpJ !^ ^^jpl 

tCjljlSLaVlj ^J^jJI nilll y JJ JulC. »1 3 Mill aJLL^ L^Kdtae_u^al Lfcj^tjj 

Lj^Lj ^jlal^-aVI ^Jufc Juu ^aJj . 4 -lLc. 3^ . ..tl <(C_x_j_Apl)) ^1 Jl>JI 

3jj^>.j_a J^QjLj Jljjj V CxjI^ ^jlj ' -1^> 3a LaLc J_La CxjI^ La^ 

. 4_j-al_Lll ^aJL*JI Jj J (j -0 ^hJ-^ 

oL*jVI» £j\ £y *(jVI JjJlUI LjjJlc. ^ J f j 3 tl ^jlalj-aVlj 

4j^-l>J 1 till jLuailj liL-tJI 3l^> Ul 
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ijtujkjUlg CjL»9jS-uJI 


4_!L>. .CjLk^SLJII j-aj ^ JuJLj J-aju 
. J^V-IoVI u \ c. j_^_L j <j\ LgJ (jL^ (jI Ijuh'i I jj>» g.tU j < I^ISI^ L^-Lu 
j2 jj cGl£ (jlj-l^jU-%. Ij-uG CjLjjjSIjJlI j^Laa]! 0JlA j3Jj ijlIjJj 

Lai - ^1 A ,*;, tl J_jLJ| I Jl^_j (_^_Aj-L*_a J_jLJI 

*jJ^3*VI j_aj (j-C LaLaj 4 <?l~ V a 4_ojj_Lj CjL_uJj_GJI 

^ aj . L}UJI cdJLj >»jV1 cjtjUf. ( j_a L^IjLc ta^L- 

L^jI ^ Jiir~ > in 0_pe_j 1 g mu? i 4_ lL> JI 4_£La ^-stHll 4 _jJ I ljr ^ JL>JI <- < i < <n 

Vji-i CjL^j^-uLII (j-c tjuj-A L>UJI ciili j_t£, t_jjJL_ul_j 

oi * L^ ^-aVI I JlA ^-u^j (j I ^ ^ * ^4 Jj4j 3 (j I £)-* 

C_x_j£jG]| £)| ^y- Lt J I JlAJ t 1 ^ 4 _lL>JI 4Gj^-Ld 

Cj>Uu1_JI * L^jUj 4 ljU «. j ft genes L^-tb Cj^L_uI_LU J^ajJI 

cjL-o^-GJI L^-La mucleis acids 4 jjjJJI ^psL^Vl ^1 j_a 

£_<_u^_j (_ < j **■ 1 L}UJt a^_ilj Cj 1 »..jj, j ^ tL j ^jJljlJI ^jl . 4_u_uL_ul 4_*a_u^J 

£^Lc -iLejl L.JJ 4-Lu-ua lLUjuj tjl£l CjL_uJ^_j3 

4 gjl < nil 4 _lL>JI t l*n i n JLa3 J-aLc ^1 (jL ciJJj i 4_u_ujjj_ui]| JLa^ 

4-C.Ll^ C.<-4J JlA^ t4J^ J-«V1 . (jjjJj-LdJl ^_<s dljLtaJ,! ^ Jl 3 ^ylc. 

C'-^eTuI Jl^j .^jJl>JI JlcIs jJI 4 JIa^ cGl^ 4jj)^j CjL^jLoi^ 

CjI j 4j$1_4_j£ 3jL« 4_xSlj^_aVI Du Pont de Nemours jj-^-u cG^j jj 4 £j_G 
cr 4 *i^ 43 ^ (Admantidine hydrchloride j Jlu^) c_u^c <-^>5 

^j-aLualdl L^jI jJujj . (A 2 - 2 ! 4j^_u_uVI Ij^LajVI ^j-c Jlus 4JLjl^ 
( _ ;r £ ^ jGHJJ CjIjISLqI dJLLA cJIj Lq 4jI ♦ CjL<_uj t?n JjLslII 4js- < <i‘J 

^jJ^C Jl_uo 4 j (tM IjJl 1 M»i4 ^_A 4j»j «Utl CjLcLsjJI (jl VI .^L>oVl IjlA 

‘ ^' Uj jijLj »l"< cu ^LSI tl o', a 4 mi a 4-t.la L^j| VI P cjL_ujj_GJI 
^ 4 mi" 3jLa cj! ;r.M,ll (J^lj? »La-UJI i —£j-£- j^j ♦ LuLLaj^-j 
^JlA Ji-Jujj CjL_ujj^GJI ^jJlc Laj_Lc L>UJI 1^* interferon 

4_us_aLc I ~ • j > t^* CxJlj Laj t4-^e-<.qjy I (J7 ^ CjL_uj \j > ■■' 3jLU 

J-a!vLJ J-C.JLJ C> Tr ill £)ljl_J_A Aj . CjLLuj^-JI tjj* L^j ^ I JlC U- j 3 

(44) .uKJi i jui> jij^f jrp. U! 
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4*3^_*_a 4_ui_j^ £j£. LLuTo^£juJ (j-^i La-i3 <jT 
c.0^ (_j_3-L_dJJJLl ^y-i-U La lj_u£j . L$K jj_aVI 0J_A 
4_alc 3jj_ua aUU ^-3Hll ^jL_u 0 $.\jJ 2 >-oJ>-^, 

(J-C. 3j_£_3 4_jI Cr JL. ^Jl3j ^jl 4 -LaIjJI 43 ^• an 

^u L_a_t£j ^Jl23J! Ij_A L$_> j_>ujl ^.jJI 4 _lj2_lSLII 

{j-*.j±s±. I j_A ij\ Jj-3j Ju9j . L jlc. 

J £3 L i ^-a L_}Lc. LjLI dJLL-o^j d<jL3 LaLaa 
<-ijL>o ( _ y ic. (jr li jus c_jL£LII I jjt ^ «Qjjj La ^ji 

. 4 33/ai.a 4Jj_3_*_a 

ol fJLJI <> 4iSLjJL^ edjj£ j^Vt o? ^ 
a. 1 3~tl Ju3j * LaLa-J 3j^J_a^_LC 4-La^jil 4 jjIIjjv. 

0_3e_j_ll (j-^J ‘LLp*l 4^jjd! 1 

3jj^Suz 43 Li c-jjLcHj 4a Lc, a 13T< 4jL3_j_JLjj ^aJLil 
1 Lg-La (^jJux. ^ jl 4 _uJLo ^jLL <^jj ^ n La LJLc. ‘. 
jl 3 jj) 1^1 tl 1 <o~n JjjlaJI ^JlII aeLa^J 

< 3^Xtl . Ll£ LI . .^JL*J! 4lbu (^jJI ciJj)i < utt 
CjI k'OtJLl (.- Ac. I (j£Aj *4jUI iJ yh 4jLa \ Ji£j-a ^,-a lt Ji 
£ j \. ju_uj 4-Lt-uJj Jl^Gj 1 iL>" ^SLa-i ^lll 

4jL3j j_aIGe_a ^^_J! ^^IujL jlj *4 jUI 
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QtwuUlg CjL»9jS-uJI 


£)l jj_aVI ^a_&I (j-a ^-lusI JlIs ^JlZUI 4_iJL Lo-jJjkj (^lC. 

^jLc.jl 1 I JjaVI (_yk jl ^ai*tl cifase-iil ^jllui S Atl 3jiaill IjjJlSj 
fj '(mia ju c-a.4-Lg.UJI 3jkVI JIo-jj »Lal»Jij<«MI ^ 4 ] L^jlSj 

diLaj) \ * U ^j_a 1 m Jit cLu Jl_>JI ^ aLH Oj^jlII * j VI }XlLa 4 mi &Jl 1I 4jlk 

(jl ^jkajVI »j U~< <<i s ck-k J-k c_sLkJI Ijla ^ \^i\** 1,1 ^,111 

S kLUl ^j_a 4_ia La L33?r.a Lak £)^£Lj (j I ^£!_a-i La ^_J Jjjkj 
^j-uL-LII 4_aLc ^Jk Lk al aittl <_yk J) j U n I 4 jL».VI £)1 

U air, j-±£- Jjkll I JlA j Jjj Ju9j ♦ I £-j_kjJJ <>L>«j ^j-uoJI 4-ta-tJ 3jj^-<k 
.^ -%■j_j jk Lk ^aLH LkLse_a ^j-o-ji 4 jV 4_Lc. jJu£.l V ^JSkJj *^-ik Jo- ^1 
La j-xaJ (jI gd tV*< >»V t_jjkeILll aljo.} 4_3 jj»Ld Lu-tTu £)kujVI i-Sj-C. Ijk 
}k ^jj-aJ < 11 j aLaJL*JI £)k U,j . aLtjl Jjoc_a La-4 LaLa-J (Jkst-a jjfc 

La ^j_toj-a 1 gjk ( jy 3JI c_jjLsdl]l 4^j-*_a £)k (-jjkeHJI (j_a 

jl L^j JypjJJ CjI J_aH*_aii ^.3.11 {_yo> k^j £ysjJI j_a £)ku_iVI <- «< k~ 

^ aklVt jl JjJuuJ! ^Loo jl ^j-a 9-^lu 1 %\ «3jj ^pJI 

.J 1 alt mi 11 t_jjL>o ^j-to 

1A«««3 < jJjj V <LpJI SjUlI ^Lj cr^ e ^ L }- A Lo-jJ^-u^SLJl 1 ^jl 

JJi jJ J < .1 3j V MLa LaLaJ 1 a 3» a 3jLU ^j-4 

3^ L < ^ k '*''**' *'J p ^ ^ ■** ^ ^" ,c ' I L Cj _^-La j 

I Jo. 4 Uj (K«U t-Jjkellil q-a JJlC. ^Jl J-llluJ-^i miT. ^LUi ^o.!^ I 

4 a a a 4a£.jl *<—SJlJIj ^1^11 LtojjLa 4 ^jj akuoJI ^a-uiau L^_k i 

^1 j_jI 4_jJj 1—1-tSLa-j jkj * L^Jjo J alCjLjj^Lpa , ,,1 V 0_ot_j 

ojkJI (jr^ jk John Tyndall JIjlLu L)jo- L)k akuoJI 

(jl J-a T oJLk kUj j_aj . ^jJlII ^ylLjlSLu ^j-a Lu^ ( _ 7 SdJ,l Jl^aXI Lr ^ j <~uC. 

Lk ^ <^a (j-aj Ijufc (_^k, LuLaij CjLtfoj jk SLpJI 

o^?! djjotj V ^ULU! jJjUI o! Ld^> ^ V kLJj Jkj .j^LUl 

JLalo-VI Jljju j_aI 4_jLi jLallc.VI Jj_l 3 - L> 3a ^Jju La_jJj .»L a CjJocj ^aJ 4j I 
^ a i ♦ ti O-st-jJI 4_JLa-Al cit- t st j Lj-locj LLaLl I Jo. 

( *° 

-3_j_,j,1_Lo 3_2jj_la_i l^lblA3> (jSLol ^1-3 fliWU 3 jUI ^jLi JSL3JI IjJI J 
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ObgjS-ixJI Jgljji uoaS i^gUI OtoigJI 


. I_LJ».J-lI u t juXjlu\ I JLjJS (jL_ujVI Lkl Jl£. I I jl VI 2 * 3. a 


n « \ | f.\ , ,|->J| \_a Lc.|jj| Ijj ' J 



»l <M ->JI (jjjuijj ja-0 (jl (j£L«jj iljLp.l 



iCultures of microbes £ylj_a ^ a . <i" olxJt^ diLijjiLpi-i 

jj-ja diLi_jj£Liil alxjt (jjs I />i»i tjjjlSij uy*- C&} (S-Aj 

< MiicJj .3j3l£jLo 4-p. diVV-^II I'ptbflTEJ y ( _ t Ll>JI jl aLaua»JI (jjs JUJL>. 
»l mi% drc-jj 3-LjJLa diLjjLa-j^ ,j^a ■ U j, t h t (JjItt a &\.j »l * n-».1l I juk i_.j^3 

jOJeJLIIj j»J-ll ij-a JaV-i-VI J-2-C.I (jrCJJ (jJ-LH i3t1hh fjjlxx 
(jijaLii jjJj .(JJLsJ,! ajuk j_ii>i-»-~I <tLal£ ^^.Ij^a i~. >^ i^v>. jls_$ . 

j j ( _ ? _a ^ J_3- i > ni 4_Ljjt_a 4_u_uL_ui ^oL*_a i_dl_uk < Luk L^j 


3_«JSLII i_3j^.l Vjl ,3-aLk ££jL±a ^yjkj aLao^JI (jjs jd^jVl aJUk JSa 


6-° 


^ylll medium «.U ,.,j tin «iualjL!l» 


.Lliljj_^£Lii,l <ui£. ji 4x2 ja-o (j t o^-A-> ^yl-L>. jl £ L_U_>. S^Lc. t4LLu . U . Mjtlj 



^L*_Ld o_a £j_jj j.iLcuj_LJI £>LaI Ju».L£ tJ j-Tu-lU j J <«o aj < mUSLIIj 

^jlJL^ ^jLa-i^ 1 o I . ^Li-A jiL < -g]l£' ^yj lj JllA5Jj£~ 

jJj . Lq-jllSLlJI o_a p -L i Sl ! L_u_uI_La 11^ > »j ^ ^llLc Jl>JI ^JiielLcuJ 

( J y_^ ^_j ^ Jjinllj JlC.1 ^_j (nil t^yz 4_jJI L_kj_u^I 

lUjLj-u^C. L^jJLcI t I Lj^-ulj ^ys ^JLc 4-Cj.<-uJ 4_t£ L^Ji J ^jl£Lo 

i a") L^-u5L JI ojuk Cxjl^ Uj .Pseudomonas ^ 4 > <n 3j_Ju-o 

1 *\\ Q 1 1 h \ (_3^_t_u L4J l_b jfLoJ I />■ 1 < .iCV (. 1 j| jJ j ->■ > .<CS/1 

L^-uSLJI Ijuj clUj .JjLoil jdiL M iai ^!^i! 

.4_c.j^J,! - U ,„j Clostridium ^ ^jjyyLi-u jlSLII JlLa 

O-Cv- 4 -La La-ijJ i4^j|jJI 4 jL ae^j-A ITl-Uv- ^jL-ujVI Jljjcj La 


i mj .I w\ j mi< i 4 _j_jIj_a^LII Lj-uSLiJI cjjJj 

ULlLL ^-Lju o' o_l 4 _LJl£ uLs^Ll>.VI 3jujuio cjLj^^SLJLI 


cjL^KJI 
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ijtujkjUlg CjL»9jS-uJI 


4_uL) £jlj^a ^ic, (Jj < 11 dfdaLc. (j^-cwjJ^qj^SLJJ ^ JiidLiujj 

4_clj^JI (_yJjVI 4_3jj-LaJI ^ a m i ~J Cj 1 (j_a Ju».lj £j_i ^j_a 4_j^£La 
j!) LjaLHil 1 U ,aj 4_3jj-U enrichment culture 4-<al <^-dVl 

^Ltlll L^-uSLjJI Jujj La? MLa . selective medium (La Lida I 

L£LIj <j_a LuLodj La£ L>< i m 1 Lm <<j j_Laaj 4_IL>JI 0 JlA (_y3 
4_jjaJI (jLLij <J1j->-VI <>Jl& J^L>JLl La JlC. I. j^LijiJI ^JLa J t Ct i m i 

ttU 34 (^jj>JI ^JiidLujj Cj la jj^LlL' dJj j_a-a t—3j) j >i4 

j-aiil <_y3 Ulu LaJu£.j 4 T l. u - 1.I L^aSLJL 4_ilc <tc,jjJ,l ^-uod dJi 

3_ijo*.jJ,| VI Cj Ljj-SLLa-U lj)j.<.u-La C.«-ui.l ? ^a-uaj 

t Cj Ljj^-SLt-l I _a 1 l^i j I'd 4-C.jjJ.I ja_aajj j_aiil 6JJb I J_l1B . La_lL 4j^jJI 
L£. (JjsVI ^yic. 4 jI JllII 4TlAU L^-uSLJL 4jif. ^L < L^Xjj 

Luids I j JjJL>JL 1 j^Lo»j_tJI jJLa 1 h3iV do^LII Lj-uSo Jj-oa^JI Joja 

Jjlj (3) jjjLjj^JI 0? (2) e^SJI 

^j_a j-_jJlj (j I (jL<-u->Vl . .< jj . JuJl>J| Ljalt^a j_aa ^yic. ^o?e.iu j ^£Luil 

4_doj-aoxJI < 3jt <>> ^5L<-uJI JjJLt_a-3 i4_o£^a jjJu ^j-a VJa tt-> mijJI 4_doj-a->. 

lilJjuj t4 3l~aj 4^L>JI ijy IL>- 3ajla-a 4j>.L>*j JtitIu_uLj 4 _L_o_uj 4_3j^_Lij 
I Jl>. 4 uU 3j^£ C«< ii j I £Jofc {j\ ^y-L.) 4_u! jj&^LII Lj-uSLJL i L / „j tl o-ooaitJ 
LJLc Clostridia LuXj^_o_<_u^ - lSU I cjla^^SLj_a ^jV .<,< tL> mij ^tjidL<_u! JlIc. 
JiLa ^yjj dLjaj_tSJI t j_a JLI^ 4 ^LodJj . (I Joju »1U»U j-^Jaj IjLc jJjj La 

Cj IjiUil 4^ Los I La^ doj-tSLU aijdUl Lj-u^-J I JJlC Jo^j ■ L , ,,j tl |jl& 

4_JLjlII 3jIjj>JI ^1 jjr~ i kIj «j-allL I 4JLj-a)3jJajJI Lj-uSo ^ajj 

■ L , ,,j tl ^yas>~ (J_l£ dLa^a q idLo 3 3jlja>JI 4_at_a CjL^^LlII ^QedluJlj 
( jy 3J! I_AJl>.j 3jljo>JI ^jL3j ^a-aljow j_Laaj ^ jy IlJI Cjla^jiLtU ^j? Jo>a L^j 

^■jL3]| , ..jj i l^i V ajL^Ll CjLlSLal £j 1 ^_udI jj| 

^JiidLauJ ^^yiil CjLjj^oJlL 4_aoLL 4 _ ilc ^jljJl 4_ujjLLa LLdL^ijI 4 mi 3 rt ^_uoj £)! 
C< i <mIj ♦♦ I JlSLaj < «I>LJI jlj-aj 4 jJl^VI tl-wj ■ Lt L t lj t**d^ t lj ^Jj^-^tl 
(jl i ii iVI lL_>.^Lj Jo 3_S ciJJi ^ I r.j . 4jfc^L L-g^aJI 4^t_dsljJI lLLjjjVI 
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ul/gjSaoJI JgLuu cooS i^JgUI &aS$JI 


t \l ,-^.AwV 3 Uj , „\ 4_3jj_La 4 jV t_ < in V 4_ut_ulaJt CjLLuJI clibjj^Lj-a 
4—t-<-U-LJ^-ll 3^_La_>Jl (J_J-^_l-4_al_C. d s> ,^> \-d J <♦ tl • LpS-Jl 

» CjLJ^£ s - l 1 ' £ jj 4 4_uij t^yC. *Li*]| L^aJLjfcTuxiJ ( jy jJI 

4_c.lj^JI JjjJsD £y* !^-u£V 4_uIaJI Lo»jJ^oj^SLtl.1 £.LJljl3 lLUj £-aJ 

Cr ^jS\^ .^C-gJLwl (j- 4 ^ JLfl C-jj I £)l t t nj C-t-Lt-g] 4-01 I 

. 4 i ts~i 4J. I CjLjj^SoJ.1 4_j_3j 4J^L_4J Jj_JU 4 _usL>J 1 t4_ulltJI 3j_LaJ>JI ^1 

(jy-Lc. 3jLulj jl i 4 i <^i->JJ CjIojj^LlU ^jL-ujVI J-toaotj LaJu^j 

4J ^ < < m"m c a j ^ *4 <4o ^ ~ g j (^jJI £jJJI (j-« 1^ jlr. I CjIjjj^L l U 4_cjj_a 

^ Jl3tm < m i tj\ I JlA t jj3 < *-~ t 4_3 j^_Ld I (jl ‘. 4_t_3j CjLjI 

d . . 4. [ 1 4_c.jjjJJ £jj& 0j-jixju^s aj U, a <1 > U m, j-3u-b Ij Lj-q^La 11^., ,,J 

4-C.jj-gJJ ^4Mil LcJL_Lc.J , a >. » j tl 1 g 1^1*) !^yC. CJLj^ j II 

Colony 3^ a >"inia £_Lon_jJ ^oL£Ju a#^ coj^SLua j^lIL 4_oa^L$JI 

CiL^JLl (j-4 3 JlcLuII CjIj. 4»~i < nil dJJj ^jGj <4-^j 1 nutl CjLI i j r a> 

4_Cjj_d ^Julj (j I jji i tij 11 (j-a ^jjSo JuJiicj . 4_uoa_>JJ 4_CjjJJ 3 JoL_ajJI 

4_j_3_j 4_c.jj_a ^ylc, .J < < clUjoj 4 _j_3_lI I CjII dUj ^j- 4 e.yst-1 3juJuv 


.Cjb^^J.1 j>a 

J c «" mjj .Plating (jLiJaVl ^jj ^ c m~ 3 -j-L«-c. ^ IjljJ,1 j_* I j_ii> 
^u-u! Petri (JIj-jj cj a 1 ""’ ^** a 2^Lc. 

4 I^||V~I I na 4 t 3jLo L&JI ( lULjijI l£j~ ~ > '~ (jj«l 

l^ja L-t-ulji 4 »" I ' | J fC-Aj 3 jUI O SJt (J 4 • < l *i j l . i M l C. £yO 

4-a JtitlijjiJL! Jjj-LaJ! La I ^ . 4_jj|_j_ik^LII diljj_^^jU £jj JLi^. jL>-l 

Jl-^-Tuu ^_l£ JlII JjlHil 4_3 jj-Ls (JlLd 4 _l3j l^c ^JLc. i ^-*-\ \ 

cj !j * *~t nt a i^T) 3j_t^ _}! Jlc. 1 ^j-o 3i^>.LU 3 j>j-3II CjLijj^LjJ,! 

. L^jIJ_ p. f^yC. 3 JlC.LiTl/ 3 L^lI>L_u 

■ t«> >><j tl (jl (jii n V Lr^ 4 ^.Ijj ^-seJj 

^Lj-LdVIj tU 1 tijJI £j\ 1 <A^jl ^-t-i-tJ iullu^ 4_lj^j L^jjLLc 

^jl (_j*} n ciJJj \i »>>4j . 3^3*^ 4^.lj|^JI 31<;»3 miU CjW!j 4jjvL>-^JI 

^JJ 4_ulC jLjj^JlLj CjjJbil CjVL C c v I Jl33 C^L3t j Cj L lL^jlJ' ^y>u 
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ijtujkjUlg CjL»9jS-uJI 


aseptic . ^y\-Ls >.jJI 4_iJ ^ V^, 3 ♦ 1,1 <_j^L_uVI Ij_a ^Llscjj . jl». 

^_S_jlj 4$.!^11 CjIjLu 4_lJL>. ^l-tethniqne 

0-3jJ I ♦ I I l^JUr, < <i' 4-a Jiir"i Mil' CjLc^L>.jJ!j JsaL-ujVI 

i-LL_ujVl ^<U2JU (j| ^_lZL_uJ Vj . 4_uLj_^ £)IjJ 3 I j| ‘ t-sj, ♦ ,/> A 

L^jLjj^La JLtJ JlS 0 J 1 A Jllc C.<_>o ^gUtl <jV JojJLiail jLitjJL 

(jl .4_t*aL>Jt CjL>»Lll>.V1 CjIjJ 4_u_ul_Lo j_lC 1 ^ 1 ♦ yjj 

CjLjj^L J LI j! » t ih mV Ijl>. LLj^J* L^_tiuj_fl-CjVL>JI 0 J 1 A JlLa Jiir~ ( 11*1 
^J-gr ~ < mJ^- 4 J T Ml ^ 3^ 4_*_<!uVt J 1 LaLv 4_*_tiul ^Jiir~ < >i*i jl 4 _l>.jL>JI 

4_3_3jJsI uiLu-<-u^LJ1 CjIjJLj (j\-L>- jJ^- u^^LJLl UU- 4_*_tiuLj ^_l2juJI 

^jJLc *l£jIj^>^I ^ 4_jjlLaJ,l 3 jIjl>JI CjL>.jJ J-^fc T u La Ij-iL L$jV 

Ij .3ju».l j 3^_a ^' Jl^Tl(-u^LI ^TiJj 3 ju_Aj CjI^jVI <? JlA (JlLa I 

jl *UI <jLjJLc <L>.j^ ^j_C 3 jIj-j>JI 4_».jJ La-d <>>U jlitjJI Cl x S 

Jljv. CjLjJU_C jJl-lj Jl2 4_jloj^JL l 3 jI^>JI CjLvj^ Jua > >m!I 

50 3jIjj>JI Ju3_j LajJ^. L^jJLcI cj^xj cjL^SLJlI jL-lu-uV 4_3_j_lc 
-CjLjj£L J lI J (jV 4jjJ^uU9 CjLlL_*JI 4>JlA (j I . 4j^La 4 _>.j_} 

.3j!j_5cJLI 4_ajL3_U Bjljjuo/ jua-^LlII J«^3tl Lblj La£ 
. ^3-b gJjjl (_^Lc I4Jj»a^>Jll 4jLLiJI L^-liSLJI 

<_ <i c .V 4_l 3_JI ^jl^J,L ■ L i,., itl cjIj-^jLL-uJ,I d . (-b 11 

t j-aTl>JLI 4_ul jutil JoLjjjVI (jl (j^JI cjLj^SLjII 

■ La Laj-<u j-«uuTu ^lj^>JI (_«i < .n iMycobacteriumleprae <Sj-^ 

4_jJL>JI 3Jl - l jv j CjLIj_j->JI 4 j3 rtl q I 1_4^ t4_L>Jl <L^-<-ujV' 

4—>->Jl Ljj-uSLJl £-A d£^J-LJ±jG 1 CjLc 

U IS~I II IjLjk Ij1_Lc CjLjjj^LjJLI juil ( j-«J . CjL'J^L>J' 4>JlA L$j (^Jlajj 
3 tj ^ ,., < 1 ^ 1 ♦ 4_u>JI 4-?r < mWI L^£,jj CjL_uJj-l3JI 

4_i_<_uLLc k_j j_3j 13 Lsb-cu^a jjL ijjJj t VI Cj L^-d L^ufLJ I 4_aL 
J-I^VI CjLjj^LjJ. 1 j-selbt j 4J5LIj t4j^Liw jLillL CjL-ujjj3U 4 < mj 4^jJI 

(J-jLaj lAJujjb I Laj^-« L_uj^_uai I 

S}3 ^4_a- < m iVI cr^ Lai J < mI J-jIj-*JI • 4_j^ jbl5LuJ 
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CiLgjStxoJI JgLuu uiuS i^JgUI &aS$JI 


. Ljj-uSLiJI ^1 ^SlXI ^LwjJI 

£j I 4 ( jl_L->.y 1 ^£2 _*_j 4_jjJ)j—iId CjLjIj_j_>JI o J_jIj^lJ1 

\ C. 3jU».|j 4JU. 1 JjL-ujJl J ^Jb ^j-ullll ^j-0 (JrlC J) t"M 11 

Jl^Tljljj (dJlitl! J (^l^JI) cjL_ujj_tb JjaVI 

jIjlcVI L_n_uiifcj L-uL-ul CjLt^j)j_ua]l oJufc Jllc 4_l3j 

4-^j1 mi a LAjLxxC.! 4j JljlII CjI ^j-g ^j_ila JJlC (jr 2_u clt-ts&J ^"^>11 

juia 3jl2jlU cjLwLjILw^M cjlji cjL_ujj_uaJI 2UU* ^^a Uf* 3JljL_uJI <nil 
CjLlxiJ)^_j_ 9 (-dLafc <j1 QJ* £y2j \-1jT j^IjJIj • LoLxj L^Jj-C. t. <» /-oj 

<jr^ U^JJ ^ er^' <>* 

Lew jJ^_ujI J^yic JjJu-aj JlJ-<_u] [ajiaT<-a LuLw CjL_uJj_l3]I 4_JLw Jlixjj 
L^_Cj^_i ^3il l2j LjjSuX I ciij-Lt-u (jlj JpJ L ^~ > " <A 4_3_uaJ 

^jl U~ mi* i V Lul 4 jLwVI S 4»jiUH i _ ;r a L^yLu 4-jLiijjj- iLL i.I <_^a 
^JLc Kluyver jLL-uVI 3jLc ^ .cillj ^ ^1 l3 

L^-O^LJI (jl 4 Jj-3j ^Ibej 1-Lew jJ^-u^SLlXI j JjS ‘~“ 

-cj L>jj£A Ls * ^i-i-tTu Mj 1.j»^ a * 4_iLa_*JJ £jljJll i_LsL<_u^I ^_^J3 

^yJLcj a 3 J^w tl 4 mi &JL6 ^yajL-^. l^jjJ-^jliil J <^>3H Lolj 

4JL^jl4 l£JjJL_u I ^Jljuj UjIj -t^sA^^.j ^j| jJ^- u^SLJlI 

^Ll>o (Salmonella typhi ^LLjLj ^Lj_jj-IL^ j|) jij_3_jlll L^_u^j JlL« 
tiliij j_^_Lll ij-o ^jLlqI itryptophan ^1 L^jIj 



oJJb j2Ju O-* Ul>^ J3* 


j-4_3jL^ 3tj^, ,,< L^j ^dL>Jl (jLajTc-ujJl j_l^> L$jf ^ ^1Utlj 

^Jlaj ^j! ^IdjILu^ILlI ^1 L^l>-U. JlulLcuj L^Jjlj>o 3JlcvjJI 4_3jj_laJI 

. Jlj Jl> ^_y3 L^J^JU e_5jbtl]l CjUI^o* LjI ji> L^j 

jL llCL 4 T uIaJI LewjJ1 4-LaL> 4_ua-A! L3 jL_o jj^Jii! JIJjjJJj 

^y^jj-a ^ya 4-lIc. Jj-saet j (^ jJI t_j^£LJLl Jjk . ( _yol^_cVl t_ > i < <n CjL^SLJlI (j! 
£j -a J-j-La jj^ cjVL>JI i^yuu ^a ciJLofc S ^a ^_3_j^_>JI c,«_>-<■ uiI 

(j-* JL>. 3^Lc L^jIc J_c^aetj ^ilII L^yuSLJLa t tdLIj llIAII 




ijtujkjUlg CjL»9jS-uJI 


Cj l_J \ j <>, | i ^-4-t-aT<-U LjLU-u Lfej L.U.C- I 1 

^j_a ifi< j **■ i jJ-j-S Cj1 1^ Ijjlc ^liua 

j-j_c c_j^-^_j_a Jl_Lc Vi ^JLil icJiilJI t_ < i > mj L^jI (j-« J^LlIi j.j Mittl 

cjLk^SLjJJ ^ 1^. ^Lc. ^Lfljl (jV! jJI llILLa (j-^j • LaLij 

Cjj-JJ)J J^L Ju9j . ^ (jl if l ,,Vi QjU J) < 111 t- * I f fl~ (_^-Ji ^-dJl (jy^ 

4_i_u-o 3^>J 1 ojJt-(j\ji^- jJ^jj-uSLJi JjIj I Robert Koch 

Lu.iu j- C L t j (j! <~jU s ^- < - u W 

(2) 11 t*> mM La_Lp*J L^Ti-CV 4 j_}1_£. j_lC _}l JlC 1 jJ (I) 

L y2jX\ C—JJij^LjJsI (_ m «. | J LaJu£.J (3) (j-saJp.i Jj-c. J LaJu£.J 

<J^J)J_tiuJl 0lX-& jLt^.1 ^_U_u_jJl £yA (J_u_jJj * ^-lL<-H (jL-uji 4_ul>. J_t£. 

V^LjIs J_uaj cji (jl ^fcxlD!j <_jL_<_uV ^ia»ti ^IjJi 

4_jl ^JL*_j ^jJI (^l^jJI) (jpLtil . L$j i *1 < Mg~M jjfc £)1 I Juju 

. Lj-lISLJ i lL^Ix-sI J£ j_a_i (jr^ CjljljJSi L-t-U-aTiJ 

CjIJ_U- ail J 1 b\ t I ^jl£j . ^ a ^J>> ♦ , t 1 j 4_La JJ-U3 V Ljj_u£uJl ^JlA ^ 

CjV)-lJI lii i m Ijj-uSLlII oJlA (jj-SJI ij-A (j_c ^jVI 

. 4_jJjVI 4_u_ujj_uaJl Jl»J1 ^yC. C.<-^j>o 4jjjIj 4jj_u^_j Jlc L^j I ^jVI lJsjjjjlII 
4_jj_*_U CjL^ iLdi 4^_u 3j_j_t^ Cj1^_jJu 4j<; CjLijJa-t^oVi c i j i m!j 

Jj-j-La-LJj .4J Lu-<-u V 4_5 c_uj Cj ij-utTJ I oJJb La LjJLcj 

. 4 ♦ j 1 U tl L^_ljIjjw (JLstJ j 1 s^Tt <7" V Ll>.jJ 3-U^iLi.ii J^_5e_a (jr^ ^5^ 

CJ jL>*J (jl 3 j_aLL 5 Lst^Vl J-jL-oJI J l^u?!i O-^-U <_3j_<_uj 

^j_a^ . L^_j <d r L-JLc L^J ^j_u_jJ tCuJ^-tS>L!l L^-uIj 4_IoL_u^j jl^qJL, 

(jr^J ‘ll)Lp-^l Cr^ u' j 1 "'" O^JU^ ^_! ‘ ^~ i-fl-<-uJII 

. Lgj j) I I I M L 4 JL 0 Sjla^U ^3J (_ 7 ^ ( 0 -* (jjjJI 

jjl cliLij|j^LiJ,l (j^o 4 J ~i 4-C.jj^o (_,-l^. Ill j Jju <ll<iii La (Jjlj 

4j^HLa ^1 jJljj jl CjLu-^c 4JLu4j ( j t 1c. CjLj^^£LjJL1 jJuj . L^ <<a3tnj 

jl (Jjji^Lui ( _ t 3 p t?»~i~ Jjfc S^jjeio ljr lt (Jjk S 3 jjIj dll a (jr^ jl 

(_j.Li.lj (_ 1 L^J (J^ij Sj«_i3|jj>. (JjkJ S aLila^o. (_jjk (Jj^J S JLdLd. 

(Jjfc '<XjL£.^j-a diljLOa.1 (jl mi iVl (_^j3ej (jl (^jSLcjj S 31_^Jl!1_j dil ij oJl^ 
^>LoVl lUjl-Lj Mill (jjs lUj 1 M l (Jjl-a- a jl aLjt>JI jl (jjlll (_y3 diLijj^j 11 
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ul/gjSoaJI JgLuu uiuS r^JgUI &a9$JI 


cjLjjij-SLiil cjIj. ^*" < ii a jJ l_u S 1 j| 1 j| IjLc ^Iuj J_a S 

IjLlLvI Christian Gram jj>. jj Llu-uj^ j£bI Ju9j S SLpa^L^ll JoLxrjVI Cr Lc 
<-dii juu L^IL>JLjlaj L^JLuusj cjLk^£Lj 1I ^yic 1884 ^Lc LaLa 

jjj- u SL J I ^ j mi < n I Jcv. 1_4 _ l 9-^I^>» j Li l v 1 -jL iT l v VI I Juk JljLcj .J^stSLII jl 
V JjLajV! ZjjJlC. ajl ^MjLZu (jr A g m4 ^JJ 

lLUj ^^Aj-Gram positive^ 4_c>.ji.l L ^u ^L J la- La Lgj ^j^La j_t£ Jlj_j 

(^JL^i_LlJI (J^Lq ^_j_sLJL*J <_^>L>. £jJlj <L-ol < th->ij ^ jr UJI 

ijr I(Jl CjIjLjJL>.VI £)l . 4-^j-TuTu.^ ! <Ll>» jJ j)j t 1 Al, ,.tlj 

ijf-A j mi*i L^J 4-j1 i »V1 £~a j_Lx^aJI Cj^LcLijj £-jjJlj Mill 
♦ L-1JjJLi1\ 4jLJ_lL> ^yC. CjLdjJjJJ ^ ^Jl2j <_3^_JuJ! ^_uL*LoJ CjI jLiijj 

Cjlj L t Tc vVl ( jjA Ju^-4J ^-uLflJ.1 OJJt £_UJ I > nJJ 

. LaL^j CjLjj jS^lX I {j \ c. l_3j_jujj ' 7> s\ «>»H JL-^a-oVL 4_^L>JI ijJJj J <a Mil 

(j-U-U i_J Luj VI £yjA LLlJu j£) I £)l <—<_3S_1 ^y-LtSU^ . (oJLiJI /»tl ^_la_j|) 

M_j_jjJlLcuJI t—JJjJ-^L -L A ^JILa LaL& ^1)3 *(j-' 3 

BJuJulII jjpSLJI CjLu^c ^j_A I Jl>.|j jJ 4_£LIj 44JlILj 4^Jlj 4-lLc. i_3j_jlLJI 

4_jJLc (jI ^_>.jVl (jL^LI (jIluu 4_Cj- cl U 

. (8) Li3: 

I jl t>ia i Ijl^Lj Ml (jLo^VI *) JlSj 

CjLj_4^ CjI i m i nl ^JL*JI c-cC^-j JlSj 1 4jjL^_x^ 3jLo jl l_LuallLj^ jl 

^Llj>LI ^LLa-j ^-i^- CjLjj^Liil 4^1 Ijj ^j| IjlA ^j-4 3j-u^ 

CjVjj>o j_A ^ylt-U 4olaL>^ 4j4 > »n »«j- u a-ge T til)) ^ <a > <n 

j_j_$_3fc_j ^ ‘C j . ..\l C !1 JHIj tz\ c_jLiC CjLj^SLlU j^a_5 4 j?c_l1j jljil 
Ll>-jJ^- u^SL tl .I »1 <alr (j£lj .yeasts 3 ^_l^>JI 41dLjj^j • mII 

(3LLa_j ^ \c. d A ^ c 2LJ ^^_jJ I 4_ic Lu^aJI 

4_lj>.Lj ^j_4 CjLL^. . j^uai^ 4_JL^c.-4_jl_ii: ^ I ^ I^-^Jt ^ 

(j-^J i£-uj lj 3^ £2 - 5 Cr^- ^-^li J-^- * - ^ cr^ Cj IjUt . 1J-JJ 

(j7 jQ 4_u_uJl 1^JI t***\tC .^.t 1 ^jl . a <^ a j , „A j aVI I JlA c1«jJl>JI 

L^jL-l-LTh-u 1 A i/avj sa ^jjJ! Jj! 1 j)_<.ii 3j_u^ cjLl^ 
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QtwuUlg CjL»9jS-uJI 


JJ^io ^J 1 I Jo- 4 4 - />> tl ^yQ C'-t-L L^-Lo (J-LIcoI^JLI ^yS^SC^Luu IJ 

tbiochemical engineering 4jj_pJl »Ll 4 _i£JI 4_<_uJil<4> u a > »n L$j 4_<-sL>. 4JULi 
Lo-d a I j^JLj 4-ojjSLlU £j!jJLI CjLjjJL>. dy 3 <—4 ♦ <>n .il jLal 4 _jJ_o-C. iJ yIL>.j 
ciJM^ul ^Jl CJ' jJjXJ 3j ijjLp lx-4 4_JJJU-£3 4_u_u J_L& 4 K Uifl (jr Jt 

. 4_j_j1 JljlJI J_jJL>JLl 4 _ljjJlS £rt-<-u Ju^Jtl 4 ^LLd j_a £j-<-uL} 

J>U» j_j_oILa Q^ju^bc .j cjr I] £_aljJI 4 jj-oJI gLiq-iSJ' 4 _j_u jJ_A CjjjIsj J_3J 

ijr a «-uj~ it 4-?e— lT lj ^ Jljv. tiJJj ^ jaj *<U 3*4 ^jJj-p^VI ^JlSjlII 


Lu^LJj CjI jLUaJil 4 -C.L L uo ^ jr Lc. e_<JjJ ^jJI <Lj£.l_u-sa]l Ll>.jJj^jj^LlI.I 


»3j a~ m it.I 4^.ljjJI 'i tjr - l -C. 1 4jj- l> JI ^LuuSa' ^-t-uJ a ^j-u 4 -lIc 


4_x. li^ ^^a 4_a JiitIL<_uJ,l 3 j_j_o_>JI jIUj 4^1 * <>>% 11 ^JLvj £)_a cLLil j_a_<Jj 

jj^>J ^Oj~ i M gj th a !•>« t jI 4 jJljIoIlII J5j_LaJl <_ > < ii^» ^.♦-i-La »j.ui>Jl 

4_aJJ_a La VI. 3 j_l-£ 4_o*LoJ 4_C.jj_a L^_La C.<-i_ll<-uJ 3j_j_o_>J I 4_C.jj_a 


La j ja lUj LicuV I < L*s «<<j ^J_a CjLjjJUJI 


. Jj) I Ju-sa^o I joj j tVt nj Loll I 4x.jjJ.L_j 1 $) 3 ■>« ij 1 $ g 3 »~j 

J <>.4SM ( \ f _a jj£L j VI . JlJJ cv j_a ! J_uj CjLc Jj~ Mil' t j| JljJuu t*l jif.J 


4x. IjjJI ^ La IjlA j I )Sj a 3 > no j_a_s 4JL>. 4x.jj_I.I jJ lj_u£^ 

La lila » CjLijjSLlU j-O-J <^4^1 JjuJLl j_a l_Laj| 4£,j_<_aJ ^ 3» U tto i mjJI 4_ta 
^LUJI j i^'v j-^_aJ ^a_J j_aj .^aJseJLI aLcj (-/ih 4x.jjJ.I C.L Lu k 

jl t L^J ^jJuj ^3JI 4-X.j-<_uJ I j .i 3 m j^Jj CjLjjjSLjJ. 1 j I I . 3j_a3-<_u_a 5jj_uaj 


jl ^Llj^l 4 j 1 a r, j| j_a^J 4_3jjIaJI <>JlA 4jj_aj . j_j_uuJI IjlA p-a 

j_a Jal LLa 4iij>U cjjJj ^j^Djaj *^automated ^j^LaTa 
J>-ir 3 > nI ^ i r. ^ < «n jJl ^jlsljILc.^1 Lai .4 jJu13IlII C^ajjI jJ 4_aj_a 

j_LaJt3JI CjLcLlu 3 j I jj5jj jij^xa j_<_u!j (jLLaj L^J 4_cl_u-^JI 

djSLi ^-jJaiLi t(^ J_ji_allll j-a-Sfc T dl JUI j-u Ij j_a lj_j_t^ Ij ja Cjj q T( m i! 

. L$]Loju_<_u! ^ jlj a3 ( mV! (J^-oj 4_jJL*JI 4jj^>*l JlcI 
CjLjjjSLJLI CujI^ I jla . LusjI O-rt-JI ^a 4_a_tLiX. 4-a-a Bj-gTn-u-1.1 4 ^.IjjJJj 
4xwLll.l 4_ul JuLlI j! jJ. 1 (ju j_a jLliej jl L>^«-al * L^j ^Juuj ^UJI 4_Cj_<_uJLj j_a-u 
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CjLjj-SLJ.1 4-C,J^_A Cm Ml ill |jlj . J-A-tll JjL>*J 3 _}La Cj LJ^iLl-A-U 

I'itji < in dt-Lg&j jj-oV! p L> m ^j| c^l U>~, ,.\ ^}LaV1j j£L_oJI 1 L j <<u < la«»j 
^ 1 i a J*\ I dll tlkiijtj ^Lla j-A La L p ^- J I 

j_A JjJL>JLl (^r-S mi I I j-J^J ^r j <^>J ciilj Lr^-J . £^LaVI ^j-A 3 j_3j 

U ts~>\ j *v Ml tl (J-C. JLa_jj . 4_C.jjJ,1 ^ LpSL.ll j-aSjU JJL^tJ ^JlII 

Lj-uSL d(-l-LL(-ul ^)L-ujV 1 (jl jjj-. CjL j^J, 1 J-AJ J Jl^CJ 4j 1 jJ^UJJ^SLlXl 

^jLcupJI ^)-A JJlU JjJl3c_a 4_c^Jj jiL-Jl ^ i_La_t_uj / ..^ 4 -^jLuj.a 

^Jl-a < ii I ^r\_Llij tj^LijJJI Laj_aj cjLj^SLj_a J ,^J 

jIjJlLj 4 j if. (jj-6^ .3jljJlc ^1 j_j ^j-A l_Aj-j_c ( j-C- 4 3 1 ~ V a CjLjj)j_SLjJ»I 
CjLaj3-jVI (jjlJ-J j- u lj Ju9j t4Jj^ mm Cjj_aj V 4j^9j 4^Ij jLufc^jpJI 


4_aJLL>JU 4_ul JulII j-usLulII jL l l L L dJJjj 4 mi & Jla ^1 CjL jjpLi-A-U 

Ll^u US^i jJ^- u^5»Lla-U ljuk £j\ ♦ CjL j^SLii. 1 j-A-i JJi^o (_p.II 

4_i_i_u 1—<-uI 4_3 j_*_a ^. v 3 j ^Jlj Laj t Ll>. jJj_uJ 1 Ijup3 Jlsu CjLj^SLjJ,I 
jlj_A ^llL>0 CjLj^SLJlI Q I 4jLuL>. <j_A 3j a*H Ml U 4_cljjJI J^LOJJ . 4 . A - LS 
l_A.il Jl-aI ^JljlTlj Laj_au ^aSLscTJI (jI£waV! (jlj juISTll! 4-Lula 4_u1 JlC 
3Jl_j JljIu 4_ljIjlC _ilj_A 3 Jl_jJlC CjLjjj£Lj_a . 4_ul jJlII ^ 

^JLc ^ miJ La .i~\\ '< j a\ j A tl jl 4 -lLlaVI ^IsLajvVI ^JLa Jj3»“itl 

jlJ-Uj 4_ul JulII jljJll CjLLlaLllaJIj ^j!sLa^>*^I ^J- lL» o 11 I (^tUjLa-x^JI 
(j_A ^jJJI Ijl^J CjLjjj-SLlI.' Ij-Ajiirl < mI Jl3^ jJ^-U^SLlU La 1 

jIjIj >LLa 12 <_j 4^_aLLj^ 3jLa ^jLtuj^l (j \£^^ jLLelill 

c {j\ ^J-I^II <t*> < n il fjj* t3jULl <>JlA ^j-A ^ ^LLju £)! (jLjij^/l 

4_jJI ^Ll>0 (_pj| CjL^SLlU ^j_A 4£.jj_A ^1 I 2 L_J (J^_aLLj£ -A ^LlLs (jL-ujVl 
j-jJ_3_1JI)) 4 j I a ♦ I I ^A Mii j . J_A-Lll Q mi j (_£J-a ^1 
Lt aSLII j_jJl 3 H 1 I 3 Jl_p* y I 4 _ 3 jj_LJI j * microbiological assay j-I^-uj^-JLl 


cjHjij^-IIj ♦ 12 <_j (^tlaLLlaJ 4^llll jjL-^JlI ijr lc.I ^j_A ^jL>JLl (jI j-Aj ^_s^ILa 
La^ . 12 <_J (J^-aLLj^ j-j J_3u 4_a^LL 4j a AI (Ijj^Jjj-jJI) 4 jJjVI 

t- i i i ii" ^Ij-ll jLllv-V 4JLj_C JjLjjj^ CjLuISLII ^1 Jiir~ i mI (jiaJuJI 
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ijtujkjUlg CjL» 9 jS-uJI 


1 j d ^ j JlJLj ^jLdjJI <j_d jJic. Jula 4_j_Lj_dVI (jlaLd^-VI Cxjl^ . (jLLaj^t-uJI 
Jl-ulj Jl>. (jr JI *.i 3 ~ Jo9 ^AjUtl j CjLjjj^LJ. 1 4_LaL_u^j 

. 4_jJLj 4- L L l oVI ^^paLd^-VI jajLdHJ 4 -l>J^.uj^.SL l I. 1 JS^_LaJI C L lSz -l ud 1 CLuj^j 


Jl_jJlj>o ^JuJj lLUjJj . Ia-l^->- <LpJI CjLuISLII jaL_u£” Cjhj^LJ.1 CjjjAA 

jJ HLi» 1j_dt Ijufc UjJJ . 4_p- C;V>L,.aJI ^^JLa jlj d" > nla Ijj 
{j+ "< *k lLIL_L& £)! VI ♦ CjL j^dI £y4 3j_t^ <Lc.J_d^E_d ^jL-ujVl ^jJ 
Jl_J_4-5eJlil 1 A &J £jjJI 2_}Lcl (jj-i CjLi^SL l Uj dal Hi "**VI L^H1dL_U^J 


1 A 4 K tj i4_uaL>. ^tCllI^-«J I *ljJ>J . 4 

4_3_L*_d 3 Lav d-JLv (jr ^ CjLjj^LJ.1 C^u^V diSz-LSt-ua Jl 4_3jj_LaJLj L_dd jJ 
. Ijl>. cjIjILII 


J_»_>iJ ^L<_d 4_ta>J' Lp-SL-J! l j)—A 4_Cj^JL L^-tJI Jl-L^J^TJI ^J-lJU-U j 

U£ t(4jUI ^ 20 -10) Jjj t ijja J-jJLt_d (jr £i 4 3L d oLj^t 


{(t ^ < U 31 ( M a J -££-» (JJJjL^jSLII 4 j d I Mj I <|4 (jr 3 (JjjvVI CjL^j-U <j_d I JJlc <jl 

jLdi I Jufc (JlLo jLLd->U JlIc 4_OV Luj_3j Lj^uSLJI ^--LAJV (Ji^jJ ♦ LiJ^J I ^JLaa 

Lj^-uSLiJ' cjjxjj . l^»jdv CujU ^jLc lUmj cjjJ Ld-Lu suspension 
70 Jl-Lc. ^LLd t Liv d / >> 3 4- i ^ 3j|jav CjLvjj L^jjav jJ jujuiu c.i_L_u 
4 i nil c-aLvJl I JlA ( j- A Lr^J * 4 j^1c 4_vj_} 200 JlIc J-cksVlj <Jj t4j^j_c 4 jvj.} 
«L^jl_t-ia-4)) L)^-^ ^*-^1 4j5t^ujVI 

4— lj> JI CjLjjj^- J lI 4_JLx t >Uj t^jJI 4_2 w!j^>J! L^-al JiitlL^V 
4 _jJjVI CjUlj-pJl t- > in Vj . jjtcJJI IjlA ^yic (j^Ud 

1 ^ L^l . (jj^Jtlil I Jufc (J^X 4 _ujd> < (Ij(33^i2^0 

• l^hJ^JI (>• I JL^U ^Vl ^1 jJI 
i^yjA Ljj-aiLJI I I ^Jiil J-ua-d ^1 ^j-^j ^l (_paLu JlLd 

Ljj-lSLiJI ^jLt^jVI Jk: lilj . CjL jika]I JjLdJ dllj^ Jt ^LLd-'seTJI ^L<j? eJjJbJI 
‘ ^ I" (jjjuj LaJl_uj_>o k", ,.j V 4_jl_£ ^£L<-uj <-^U ^j_d ^_jj_d 

4_J_d^. ^Lai 3jlXI c_jj ja VI 4_Laj^_t!L 1^33■>-j I Laajf *^jU"~,, ,,j 4jSJj c < t n^a-4 

j-J^_3a C i> J ^-dl mi~j L7 -»-l-Li^ jLd^e rJ .1 jaj-ll ^ ^IMI Ldt . c 3j3*a-"i!l 

jjV |jL>. 4_*_^La jLJ-djaeTJlj L-dak^ellll ^a-ula 4 ^JjjlXI 4_JU_»JI 

^Jiir" > <i3 . 4j>.^l!l]l <>»j ^1 ^Ll>*j V L^LL>. Juu ^jlj-1,1 


98 





ul/gjSaoJI JgLuu uiuS i^JgUI &aS$JI 


(^jJI 4_j_c.Lu-^JI Ij^-uSLlU 4_j_a j 3t1 4_c,I ^JILa CjLc j-qsz-c < A^v. 

.^lill J^ilt 4 jI ju <> L&J1 SjLiV! r>2.„, 

4_Jjj_aI ^ 3ht 4_c j_a^>J»I ^JlA J!la q-a Lj-uSo 3_c.jj_A Cist-u^a 1 < jJj 

Cj Ljj-l-a' 4_J_3 «-^ ti j jjLluJl ^J- 4 t ^ ^JjuA ^yA J_Jl 3JI l_£J 3j_JJU-^ 

(- > ( hLla JjL_u il^Mij L^ioj JlIc CjL^^LjJ,! aJJb jii t~ nj t4_L«lSLII 

16 J_La ^_(-o Ij ^LU-I Cr lc Jl-l-3-ss-Tl! Lj t 4_2 jj-Ls C^-Li JuU - p 3 ♦ ^ 

. (II) L.U 

Juu ( jy IL>- BJjJlC (J\jluj Jlaj Cjj_4J CjLj^^jJLI <j! c_3jj_*_U |j(j 

^Lc. L^_»2_j_aj>ij JlLa 4_j_>. CuJIj La ^^->-1 <J1jL>^£Lla (jl_3 L$_a_j_iL>u 

V ? M I »1 ^jjJLc 3j_iLjS (j! <—t^ajVl l_4Jjj) 1950 

.(5 1_Jl_>- 4_j_>- Jl-LA^cTi-IIj d ns>y[ | c1)LjJj£LJlI Cj_ll£ Hi I LjX. <J|J_<_a]| Ji J MM < ol 

^jIj^SLla ijr ic JiLL>JI 4-cLLu^J' JU.jj jjjj ju9 

:«Lj_AJ_jJI 3l_J_>JI l_^j_A cdJj ^^2_UU 4-lSLtTu.tI t4_JJV 

Cj_3t_j_usl ^ 3 ♦ j t 3 j*\ ^ J <^>3fl I Jufc LLa ^_l3juJI JlU 

1 L.ujZl I ^Jj d_<_>i_I, ~\^ ‘ Ln ♦ i^s tl 1 (^}‘l3&-<_U_<J t Juii 5 Lt-Ltlu 

. 4_aL*JI fiLcwllII (j-c _ijjLst_A jj_aV1 oJlA £jlAs3 t LcU. 

! ^j-A^ i3^La^^_jJU ^uj La ULLj 4_aL*JI 3 *»■ »>^tl ^£, 1_3_>. 3j_lL^jv 4-ISLJu.a 
« jl Lafc IjlA (-dJ5 

'. g. La_U_ljjV I ^J-LL<-U i3~y .' 1 (jt-H 1 CjLlU-aJI JulC.1 ( £ 3~L-U3 

Pressure Cooking : skaik 

CjI j3 mm i tiU ^jJljlILj ^U! ^1 J_Uj JoLjjjIj CjW l ^aj3»3 ^uj 

. (-la.ju^aiI C. u> o jUfe-JL "og.^A-A 3j_u^ ((CjLj^Lc)) 1 tiJJlij CjIj_lL>J,I j 

15 3j_a 4_j c£la 120 Ljl-i-a-jv- CjLj^IL>J.I 3jI^>. J-t-aj 0_pe_j 

I Julul Jl^ii 4_t£L£ L^_l0 3j! J^kJI ^JLu 4_i£L£ 3^113 - g> A n 

^j^ULLaj 4 _a ,J _A <U < MjVl ^)l J^ju j (j! l_Ljlc .3jlj-5ti] 4 _ajLa_a 

^ I J J t 3 •>• J-JJ-U ^J-AJ ^L3_5t_J JjLcuJI (j-* J-±j£ ji 

olifcJI 
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jLuJUIg CjLigjSjjjJI 


Steaming : jnihnnll 

^ ' i^~ u if.l-vegetative 

S^m (jisj-c. I j| (jLau-jVI <jl Jljjo ilLIj (J-Lcj jlitjJ! L^JLLSj-Jju 

(jlJa 3 j-j a jL^—lJLj L^_>JLc. a_lj!^>J! Cum j '1^ jL^_lU 

( _ r 3 aJjjj-laJI oJLA JLsr" • n~j . a_L>. alJij ( _ r 3 aJLujis i.-i" 

^jLi-ujV! ^ ^Joj^ ,* U>« <>»tl o_>»j ^ ^mi V aJLxjajJ! uLaLi-u^V! ^ j ^ 

.lLLlLs-^U ajUJI dilj^a CjMj jlitillj <L>JL*JlLj 

Boiling :g4alt 

dslj.iV! al 4 -ljuj a.Jj! aJiijJa ajjt> 

<jK Lujj .a^lj^JI cuVVlj (j^Vl dsVl 
.aJjJJil^jljLJ! 

pasteurization djMMlI 
jlie_jJLi a^>JL*_U (jjj-Vl a a«t~>Vl (j^n ij (j^JLII i M"_s (jl (jSLaj 
ajj!La 70 j_yll aj j«-a'a Sj^i£ Lfel sir < n Lul jJj .^jQj L^aJtla (jl ^Ix^i 

.dojis ^a-u!j^»J! 1~«Jn ij LjjJjj ajj_aiai>J! djLsjj£LJl! duLt, LjjJij 

dul£ (jlj Sj" i <m j-lsLs dul^ jl La-a Jjlal <L>JLu 3 a « «USM (j-Sjj dLl!i 

Vj iaJjjj_LaJ! drj-lllj (jU>-Vlj a^ull a.sLa^>- fCH La LdLcj . a a ii« a j^lL 

. a a a dsLjtliU aJJk (jj£[3 


^a-J-2-nJ LiLo-l ^JLa-"mi"j . 

(_j^ a j I a » 11 U " } mi_iI d 


Ultraviolet irradiation 4 mAb4nJI ~£tjk ^-au^wi 

CjLj^lU t _ r ic 114 Mill *-J «>»t JjUJI JJjQl! cJl!JI J <^S>\\ 

3j_U-sa2]| CjL>.jII <JL?C_4 4J) tMl CjL>.J- 4 Ja_tfajl J-12JJ . 41J-^JI 1 4 

£)L<_ujVl p (jl (JJiJ&JlA ^JJL« 260 4jJSe_taiAijil 3^^ 4jui^U 

. d J r»- , " n '1 . 11 3j^ 4_Juiu VI ^Lj_U^_ 4 ^j_4 4-t-tTu VLi 2 4 I A «^.tl £ Lull VI 
^jl I^taj 4_p>l^_>JI CjLLjJtJI <-^j-C. iJ ^£i 4 1 ^ 4 ]I ^4-U2_*J fiLSjjiaJI ^J 4 J (jSLxJJ 
ol—jVI jJL>. J_j c4 • -.yi 4 ^.LLu3 cjL>»L>.3^^ 
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ObgjS-ixJI Jgljjj uiiS i^gUI o^osgJI 


Yirradiation :WU bwb 3^JU4I 

JL>.j3 Ciil^ (jlj ij$ 1-dJ j&j cliLi^£LiJ,l Jl23 <t*-JuVI aSJt 

Micrococcus radiodurans jjljjja jjjIj Jilo lajLlU 3 jj jui £jjjl 

J-3L13 3_«JL*_U al j_U p j 3 «" ^3 1» uiVI IJLA Jibs ^1 Jiir" i <il (jSLaJJ 

^ j 3»" ( _ 3 -3 a_2jj_Lall tfjuk j>jL3r~im~ «Lu_jj3iSLIVI dsljjVl Jibs 3 jIj^>JIj 
( jja a_c.j_Li^a_U iJIj-j-J j' j-lal Jlba CjL*_iV| S-joJiir" • n U dsljaVI 
icLjjtlaV! S^Lu^s CjVLscjs «L2jjJaJI (j j i ii tiJLujji^Ldl 

tj-CJ <±jj I" II (_^al 3~ 1 dLUa-flJI (j 3 1.1 ssIJl>.| 4j>JL*j 3 L^aljielbjil j<u 

.c_^lj£d! 


Filtration 

jj-bj .diLi_jj^Ldl jjjs lg~n3~i i JjI^ 2«3 I jl>. a2L33.s diL*-Juj^o jl>.j3 

.<>2^ JL^Vl Js VI Cblj^JLI ^jU. L^lai^l 


Chemical sterilization 

JlLa (jI . 4_jJj_Lt,l VI 4 < <mjJl 4_3jj_LaJI Lufc 

GGJ 3jljj_*J! 4jjL?cIlII 4j1 3~ mi*j 3 ^c 1 LjJ ^ ,o<io..) phenol Jj-LGJl 


j^KJIj .CjIjI l^_pJ! J ^uLcJki l_^_La CjG 4-L<a-<-u ^^ j ^- LJJ 4_L>L<-u_u 


.cjLijI ^ to * a JuJL j_aj <4jj_ui oLJll jjLua-c 


Chemical Sterilization 

CjI j. $ to U (jl * ^ 4 \ i «mjJl 4_3j^iaJI Luk (_^jG 

Lul 3 jujutil 4 jjLse3JI 4jL3Iuji-«j ^* ^(ifLJ^->jl£J 1 ^jia_4i>-)Phenol Jj-LjGJI J!l« 

CjI_1Jj^_jJ,I ^lo» A JI2j t4_Jj.il,! ^LJLl j n! <^S a I " ^Ua 

4_oia^_*JI J-jJ, ^jLtaJLl JJ)K!I mj . L*Ij 

^jl^TulU JLiIdVIj (jGiJL jJI (j\j JL3IjI ^-L« j-Aj 

:4-4-SL^-j jLi-II I JJt 4_cI JiitlL-uI ^Jujj t-dJj «4-t^.l M^otl 4 x.LlG^JI (_yic 
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QtwuUlg CjL»9jS-uJI 


JfiLuj L<_u j_j o-pp’d ^Ltp^Jl cjLvlpj p aL ai cjjufcLfu 

3jljp_Jl (j_u_aJj JljJuuj 3jTl<-«j.l 1' 4- j lgjtJ ^ ^ Milton» Q^TtLa)) 

5 4 I < »LLo 3jIj-j>JI cdl£ ol o 11 Sj-p*^! 4 k < *-lll 1 gjt3 Ml jt L^jJlu 

1^4 jl La jJp. ^Lc. 3_i^p.jJJ 4 -ujjSLJLI CjLLuJ 1 4x.Ijj Jl_uu dJj ^lr.j 

^ O^Jj C»| Ml La 4p.lp.jJI j-* j-La^l :3jiC.L3JI (J? <—peJ_9 * IglrtU al JiC 

4Jj_aLa 3_}L*JI ^ jr 3 CjLjj^vj gl! 4_alc 4 Jj 1_3£ 4im\ Jj-LloJI CjLi^-aj 

LaLaj 4 _jj_ 3 pj) g < n 1 $ 't*\ Ij olj'-Jp-^J CiLupjVl ^ Mia L^al Jiir~ < m! JlIc 

JulLaj La^ ^jljjJl «Jl<_3j» V ('Pbj . pi ♦Utlj jjpjj t j r c. 1 Jluu 1 A^ ppejj 
^_Aj t 4jj9 4^tJlj L^jI Ju L^J (jV jl 3~f.VI IIlA Ltfaj Ju9j .^j_uLJl j_a 
- j A«~ tl 4_5 cJ1j ^ylc. ^ «>> A" ^_lLJLi L^jLb 4J^lcJLl Ljj^uSLiJ1 jlLaj l_gj_Lc. 
p_tjj_3 dl_LAj t4 lo mi jLa 4p.jJ lj 4nU CjIj^a CjI 3 tVi 11 j j^jL^aJl 
Cationic or quaternary 4_p.LjJl jl ^ 4_u^_ulSJl CjLakJJLl t - J A tv, 11 ^ 

CjLjLa jJl j_a o_u£ ^j_uL_u I . J1 p 11 L^_al Jiitlu-ul Ju£. 4 jlj1j 
CjLjLaJlJI ^j-oLjjjVI 3j-^laJLl Q-p»l i MU jl La£ . (pj^£JI) 4jjlpellll 
J A A A ^ ^ 4 ioJlAJl j At! Lolj Lg£ Jjo-*JI 4_stjljJ 4Jjjil o_p.Ld.lj 
.4^j^SJ1 4_^j1jJI t- ( 11 .nj j-aitJ (jpJl CjLjjj^LjII 

jLjVI ^j-uLtcJJI ^jLal jlLa c_x_j£jlJl a Uj ,,, i 4-Lm-g 4_ul_j_a-j^ ■iljJ.j 

J-ijj-J £-j_a JJLa) 4-p.ljjJI o^lj-aVl ^!>Lc pjJ r"i , .n 13 j^ U U 

. La Jl>. ^1 4_aL_u /'^(Bordeaux 

o' !VLla jJlpJl o-a o-“^ • U -U -a Jjtij o_aj CjI^LL>oj 

jj-B 1 ^ 1 mi ♦ ) pJj 4 _»_j1jJ 1 Ig ra jjLuaj 4 _CjJIj CLjJjjo^JI jA>o> i^i^ii 

^Oj Aj , ,.tt» jlAj pj ^IsLpoJ*! jj)K II ol tiJJj^ q-jJluJI o^J *^JJi 

O^ * Ij^J j-o- t -J La Ij^Ljj 4_j_jI_3_j_jI pj a mi CjIq^I^U o^ t 

j] jj-aJl ^ylc. J_a_ju L^jf Ct-p. o_a 3 JlC.L3J1 <?J_A o-C. J miA 4_p.LjJI CiLaJa-Lll 
0 ^ L> 11 pj j Ar "j , M | Jl_Lc 4_al_c A//<i 4_aSL>JI o_a o^J • J-oju (jl L^J jl^ 
J_a-*Jjj . 4Jj 3 ♦ a 3 j_j_^ (Jj-LI Q $ U all 4pJL*JLl 3jLU o-pH^ o* (^jLg- t SJl 
t4_pJI CjLjjipl.1 ^_a LjjLg-t^ J^liUL-Clj^ q£. ^ >>*4-4jj 1 tl 1" I 

&JJt> j-* o 3 it Cj 1q^L>U ^-a j^Lalu jljJ,l o_a j-u^ j JlS CJLlA jJ dJ jJj 
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ul/gjSoaJI JgLuu \JuS i^JgUI &a9$JI 


l " s \ j ^ S (jl , ( | tVl ^Lbejj .cIiLk^SLjII J12J ^U« Jjal < ^ * dilj^LaJ,! 

I *\ ^ 4_jj-jJI L^oSLJl (j-A jr'-s jU (_jj_Lui]l ^_uS_i ^_Sl 

(jl job 4 J^L_u_u cm< nflj . ,UI (^ LpSLJl ijyz <Lu±aj JJulII JlSJ <LjJJ ^UtJ 
4_j Jit-g U_i£i VjUlLa j 4_jjoJI CjU- it-o-'v- £_4 (J^LUj (Jj_Luiil (j_« l^uS 

*L>-L>.j (jl JjJij (J-jUuJI ^j-UI LlITla Jutll jl .CjL^Sjll Jlus 0^jL> 

^Ll>o U-* j-^SI Q^ltLa JjL-u jj-c jUa ^1 ^Ll>o (j^JLJI <-<> 4 jjJLU J AUtl 
jljJ.1 (J£.UHj j^lSJ! (jta till j i 1 ^ ^ j 3*~ 1 {j-A 4 ?TI 4^.L>.jJI 4_JI 

eiJI jj .diL^SLJLl US 4Jj^oJI (j-« j JlIII q <1 h n (j^lll gUUaJI 

(_j_3 (jj)~ I <3 4_OJj_Ld pi Jl V~ < til (_yU (JUIdVI CjI jLj£. jlj-usl l a it u,ll jab 

.< U cuLjlaJJI oUUjJI 

j»j_91JL*JIj 4_jj_j_>JI CjULuall (j-C. LuJu-o UjlloJ > ~ <\ j £ U 11 L-dllifcjj 
4- ljv jJ j-j-j pj d m ol j_£_U1 U .c-JUl Lbl ?mi^U (jl 3. 1 mi <_y^JI 

cjUISJI (Jus jj-o ^>_iS1 S^-USj cjLijj£Lj1I ^JiLoj-jJ-ls jj-o Luij US' 
microbicides SLuj^SUs CjI jJ^_uj^S_j1I j-uju Jl>. Lr U - Lr 42 . UL*JI 

j_j^LS_*JI {j-a IjUlS (jl (jrj->* (_yU t(4jj-<iuj>JI cjIjluIL « mi <U1S 

L&j-jISj lUsjj U-j]j J 3 (_ylg. CjLjjjSLjII JUSj V 4jj_u>JI CjUU^IIj 

4_j_aj_jJI 4^t_uaJI [jjjjuua UU Ij, 'ic, (jl^ Ujj ,(,.11 

. S U>',,," 11 (jUujVI uU Vl (j-4-9 aj t,l cjU^IoeULI 

4_ajULa 4_jI Llj ^jJulU (j_c «i( jr xl/ «L>-U. ( jr ^ 

3j!jU f Vl UiS Uujj .cUlid! Ju^ll ^ cUh> US ^^ULi 

0jufc^_Sj JL-Lc. LuJlJ I jJI ^jjBJ l_U3 ^SUl 1 (jj" 3 < (J AUtl 

l^l»tj * cAjl& L^jV S UlU tilljS j>Sj L^ji 4 jUVIj 5 3jSLU! 
4 _Uju U (jUujVl l-3jju (jl (^^fc 4 - 4 SUJI (jl * jlU 4aiil c-jL^HILj 4_jUa_fl CxjIS 
U tijjjLj (jlS IjJ cjLj^SjII £a (jiijUlII (jUujVJ j < 11 j**<j . 4 - Uj u liUj 

(jj| (JUaJ Ju9j « L-U^a tiJIjL^ 4J1_£JS£J J-«VI Ijufc ^IUj (jl Ul i(j£.U Jjk 

Ljr U UUj (3 1 <-^»j US 4 jj jJI (JjlUll tjr U (j t «-^j 4_jj $ (J_l£ (j-o I jab Ct* 4 mi 
(j_C (jj) « 1 * J ^cab U-t- H 4 I t tl (jl jSjjj-tiJJj J^>*l (j-4-Uc.i .CjLijjSLJlI 
-p ^ ^ Ir £_a-\j /3j i 1 3a CjjojJI CjLjjJ (j^-U-uLu-aJI ^Juu U-« jaS! p ^ I <lc. 

Ujl3j jaisUJI (jj-3JI (_y^ pJUIl p Jl3j JlII . 4 ( J U pjt^t tl pUU^ iS^A 
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ijtujkjUlg CjL»9jS-uJI 


I 1 ' J \ Jlj Lo 4_j| 1 f 4 \ L^jLiUS <Lsj)U <3 cilli 

ji£Vl ^Luj 


I O'! 




yjjk 


£\jj\ ^I-J^j £y* ^LlJI (JJO J*> 
CjLj^^J 4 it ^1 3 i hHj Lfcj-ui^>«J <<£u) Lkj^fcJJ 

Oj T J L®l . 4_ul JlC _}1 j_c J-pGiL 

^ $°\ CjL^^- l II lLsLcuJ 4-L.Lt-U A1 ♦ 11 n! ... 3 

lULjiJ (j_A £)JjLA . Ijjl£. cillljl 

4_j_4_AI Jj3| <--<_jIj_>- 1 ju m ) *-—*' 

. 1—A-L^-JV- 4_J_il J_L_>JI j 4_lj1 < 11 I 4_j JljljJI £j\ Jula 
♦Utl JJ_ iJ j-tlaJL J I JJt ( Jji_uL<_uj 

» is*t £1 11 ^ '°i 4_>.^_tiu ^jLxui a \\ >«°* L«l 

Ct^ cM>XI f^l 4J_*Jj ifk\ »UI1 J- L U M J IjljI ^Ic.^ 

. <L jLilil 


4 - lL^jl!I ^_A~4_j_aiil 4 _o»Ll!1 I £)1 

cjLu^Jj^I ^»Utl J£g UU*j »^<>>gtl«, << 1 1"i 

^JJ ^ ~ jl 2.1 jl J siLat-aVlj SJljlIIj xUll 4 -^-uoI4] 1 
1 ^ , s~s" ^ \ £j | ^jl£LII t-s~., ,.j jJL^al 4-jjU_£ CjLjj^jv. 

4-^b-^5 J-^-' 0-* L«-aJ^t^aJ5 ^jJI jLij 

1"■ " *~~ 4 _u!j Ji-ukjjj£LJI j|jJ,La .SjjjtsJI 4 jjLu£DI 


.] ^i oLUij^JIj ^1 


er4 Jj^±! ' 6 * ,' j ^ 


3 (jj-AjJI 


4 J l MI->JI 1—aLJVl^-^l «t-ill j-lssLIc, (_jiuuj . >. iItt~i 1II a 
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ijtujkjUlg CjL»9jS-uJI 


L$J jL3_jVIj ^1_LaVL£ cjLujlLII ^jl . Lajjj cjLjj^LJl! c-.«jl]j LLaj 


1 ^ a\ * U j) 1 (j | Lt ^J I LtTu-><J 1 -jLgJ-j^A^CJJ cLt-O* 4 _lIj I 3jiJLA 

4_j_jIj_A^LJI CjLjj)^ j aU oj, a~h nil 4-AjjJ.I <j_A <LJjVI 3 Jl*J,Ij . Jlo-jJI 
^t_3 Lto^. ^-a^ i Ljj-uSLlII^ (I^J|^j^_l1I) 4_jJjVI cjIjI(J_a-*1uj 
qLLj-U jLaj 4_j_lAJiJI ^P^La-^-VI ^3-0J moJI jjjj)jij ( ntlj 1 mi rtl 

. Cj Ljj^SLJL Lj ljj>> 4 j < f- 4_d^V! 3 JulU 3jLu^A ^jt La^ .^y^J^SLII Jll<.u^I ^Ljj 
(( jj_jJLo c_3J I = (jj_jJLJt) mi r. Lajjla ^JLj *SjJlU (j-Aj 

juJ 200 - I 50 q-a Ij-stj 4 jjL*JI 3j_3_lJI ^1i . I Ju>. 4-la-u au aj~ i? > ntI 

•Jl i ss a ijT-6^ 1 <^J) 1 *>* 11 4j jJuJI 3jLL>Jl ^4- <>»!! 3 j_3_lJ1 Lq I 4^j_jJI jLiil 
♦ j 4 _CIjj LaLaj j—j_cu_*JI (j-*J • Lj-ajj jJlI 500 ^-Tl-Lj CjljLiJJ l^jscIla 
£_a-4_j_IjVI 3julUj * a\ I^U 4-u-uL«-u_>JI BjjjJul L*jV ^.iToJLI CjLjj^-lU 


^pi-jl mi^JI aLaj c_jL*J L_3_3itjj . LaLaj 4_u!jA V-CjIjIjl!I <? JlA 

JlJ l_lH_ 4 _uI ^ajj IjA ^^Iaj tdtjlj Jjulaj { j-a 4 Ajj_U oJA 3 Jj£lXI 


Lcj. ^3 3 j_a ^1_La V! 4 jU ^ /tl 4 _jJjVI 3jl*J,I ^y^-A JljJl>oj 
L jj-uSo 4 _u_uL_u! 4 3 <«-*n <U]jV! 3 Jl*II c£]jUj jJI tlojl->JL^ tiJJ5 

ci.Lcujjj .3 ^aJ&hX1 ^LjlLJI cjLijj^v ^j_A cjIjLcj 4-u-aj 

. 4ILJLI LjLajj 4-u-AjJI ^jIsLa^VI (jyic. j, i^Ti 3j (jl ^jl^_p>JI ^J- l laj 

^..A CjLijj^LJLI^ 4_jjIjJl-lA^j^ 5LII jlji,! J^Iju 4-u-A jJI ^IoLa^VI CjjI^ lij 
.<>j_a1I 4_aj^UI 4- l L l aV' (^IdLa^-VIj CjLu-aLLj^JL ^jl^_ jj>JI ^ jy 3JI 

1 <>>jl 3 jij_>.j_a ^.aj-cjL b^-iSLU 4JjiL>J.I L^_u5LJI JL>J»! Ijla ^ jlcLojjj 

L^JjlZu CjLuj^ 4jI (j _a Jlujj^ 5L!I gT(-u LaJl.Lc.-4-lIjVI 3Jl*_U 
j’Lljl Jlujj-o5LII I JlA Jl3r*t i ol t ,n ^LtA.VI jJujj ♦ (j^l Mi^ntl £A 

Lj ^ 1 ^I djlj-tTu->J I J-a T uu > i^ 1 < ii V I j 11 ^ 1 _^_aLl.ijjv- I j^jJI ♦ * 

<- < mi-> tJI JjL>o jjJj)jij< „lt 4iL>J,l L^ G fL i JI ^yic.-^j^ijjVI J-a1U^-<- « mi^JI 

JILa ^AJJ . 1 ^ r< aTi jlj_A ^1 L^jIjLaI ^ 

LjJlujIj^ f j A < I I j (oJULpJ>^) (jr^JI 3rP“ JjlII ^La T laVI I Jl^J 

^ t_jIJL 4 I 3jlo.jJI 4_lL>JI Lr a^ .Crithidia oncopelti jl 

^-LlaI ^d_AJtj L^IjLa j_^j L^jI j Jljj Symbiotic 41^15 !iLa Lj_u£j 
c^IaoIiIJ 4_<_ul_ctL>. jjj-uSLJI 0 JlA .Lysine (jrduj^UI ^a. j-aIII 4_JI ^Lbtj 
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O^j-LsoJI ^9 Cibgj&aoJI 


Ljj— lTlSL-JI f^yz (_ylLj£L )j ! LjlJuIj^ O' jJj .^9 <_yJjVI q!^.l>JI Lot 

C-cJU- j-luCJ 1 oi LaIjJlC. £yz <~m<? mi L^jI jJ ^|-Q^ I mi (jtl 4 _LL_u^j 1 

. L j>jO^ ^-1 

CjM^T Jlc Jj9| CjLjJ)j£LJ,! ^y-lc. 4 j jJuJl jLHc.V' O' IjJI 0-°J 

S^- o -VI 0J_& O' dill c—jLn_uI .(jL<-ujVl^ CjIjLJJIj 4KTj 

jj-ljjL < till 4 K mi a ^ U>4-Tt i_lUJ lj jLojVIj ^Lt£.V! <_yJl J_j^j 

-jjJj)jlj miIL^ 1 <>ijI cjL^, iAv>J1 (J£Xj L^l o-* ^-cjJLj . ^_yJI LiillIj 

ciJ L g 4 tilli £-aj ♦ Ljj_oj 4_j1^ 4tkIjJJ ^y^-Cjlj^ <>>■>U (j-uL-uVI (jjSHI j_Aj 
.CjLj^SLjJJ O^ 3 aJI 4jL*_a| 0-° 4jlA < <iH £)L_ujVt 

JlSj . ^_lll:( j-CLajL (yCLC-j^jz ^c-Jlil! (J_j_u_u (j7h 

CjLk^SLJ.' <>Juk ^yzjjL&j S dJLil J-uaAll ^ ♦jjLH CjLj^SLlo Ci mi^L 
q .1 \ mi ij-lQLa 4 _jJLL_uJI ^Lsla^M 0Jl>J O' SJulII 4_usj_4jn. 

lL!1_La O-^-Jj * 3_}Lc dJLLA Jl^.jj Streptococci j Lactobacilli 

Escherichia coli 1 \ <iij^ j mijI Lj-l^j ^yi^f: Lj^j! OjjLI cjLjj£L^ 

4_cj_a^>«J» 4_*_jLj jLUl jJj_J qLlJLI jLc g- H j ^y_jJI L^-uSL J Ij 

uLL<uI LI^-j! Jl_>-j_j LcS . 3 jLJI {JT £> j Chlostridium ^< <>ji£~ 

(1 4_Jjt LLp*lj Irllll Ljj-uSo (j- 4 5 JlJJl>- 

j II L_<—i-<-aJ O' 4jt_4loe-o CjLj^SLJlI ^Ju4> 4_L_1uV O^-^- 5 J . 4_1oj- 4_4 
^_y_A 4-<uliA ^LjlLd 0-° LfcjJjj ^lli CjIjLlII 0^ ^L-o 4jj_tlj 4J^I Juu 

-j^ifcrdlj j^lll ^LjI-cjLuISJI <>jla o^J ♦«^Lalu^U ^_y^oL^V! jj <^>U 

J_LJ_J 4_4_j_UI jl jJl! 0Jl_A>J . LujJuu ^ dill SJlJJlC j!O lifcj 

(jrul 1^1 c 0^-iLJI JajsO O' LaL^J i litU 0-^J • <—j O^^-L^ 4-Cj-*-3e-« 

c_j^_>JI Qj^jti jOJ *t_j Q-\_flL-L£ ^,0 ^'I' < 

4j_j_)L_4j1 3jlc 4_jj_ii_2 cJjjl ^jJ! C-Jjj I>>II jjVl jiljic ^JjL3 Juu LaL^j 
<2> beri-beri ^ *!jjJI I 1 a >., w.m jl 

^ Al, ,.tl jl Ar 0-« ljj-3-a Qj^j L" 11 JjLu LoJu£,^ Qj 1 

qs> 3 i H Lx^j-uj p ^j'r. Cjj^Id-^jLlaI CjLj^SLJlI <- «ir.l ( _ylc. 

O^p It ^ jj-a ^' *> ^ Qj n ^ Qj*i tl-^1 «LV1 o' ^y^ c-t-u-uil ^_<4> Ijufcj . ^y_Lua L_ui] I 

^ylll 4 j^jj>JI CjLI iA> 1L Lr^ 0’'-'°^-^ Q^-* 3 -* ' L>^~ 




ijtujkjUlg ul/gjSooJI 


j <*l**Vlj ^_3JI y& cjLjj^SLJLI L« j_». ^I jJL j_uLj L^J 

5_jj_*_1I < 1^ U> «>Al t . ^_<_u_>JI y& y :wl ^.ua<~*l si «>>tl £ j_£, ^Jjl 9 

4_jLii_a J_u^> I 4jj_pJI CjI jLtiaJLlj ^A-C. Juu CjJl>o ^1 CjL?c_l$jJIj 4 <>> *oLfcJI 

aj♦ j .U.! 1 L^liU. ^1 jijju cr^>* 4-ujj£LJLl ^Lsl^VI 4^Lu y& £)jljILJI il 

. 4_3tcj_a 4j4 < n**. Cj^Lc Laj <- 1 j 1 «~j 
*L*_cI CjLj^£_jJ,I 1 ^*'~ 4_cL^JI CjIL oailLi3tl y$ 12 <_j 

cJLjj-£LJI (jJuLd ^ jr Ll ^jIL>o 3 J 3a a 4 jjI_4j£ 3_}La j_Aj (jLcojVI 

^yjj 4 ^LJuT^1 Ju9j cJulioj 4 ^LusVL) ajJI 4j9}Lc. 4_Jj 

u I c. *L*_aVI ^Tooj .pernicious anemia 4_1 j_l_>JI Lya-uVI 3 jjj 

. L_Ca_j I 4_a Jl$j CjLjjj^_u 3 La£ 12 <_j <j-A_aLlLi3 j_Lu^j CjL>j^SLu3 

^ If- jJ^I jJI 4 j LtTui 1 CjLjI^_l>JI I ^ I 2 <_j <j-\_aLLj^ 4 _j_^ Jl^Tuuj 

CjI _}LtiaJ»Lj Jl^jlII 4jI Jlj • CjLjjj^ Ll I' <j_a J/CLc.I (j-uLfc (jru ^jjl jIl!I 

j-jj—L seJJ t ^ 1 ♦ C 4_f.l_LuaJ1 oJJb yz 4_>uLl!I CjLjj-LaiLlI jLllvI 4j^_l>JI 
yz £jj L^jL^j J JyJ CxjI£ 4jj_La_3JI CjL3L>J,I &JJt> £)l till j 

(jLuojVl dlxJ L<ijt^-4jjjJtC.I e^Liu^l 4_jt£j j_cVl IjLJJ .3 Jlu 1I»I 3j-Uaj>JI 
. 4_LjL<1> CjLjIj_jj>JI lLUj 0_a-i jl-L^J^Ljj d"\j jU> a 

4_jjLc ^_j_c 4_Cj-<-uj ^Lj| (jjj cJLudj 1 ^ K tj 

^ La-La yz L^jl£j 4 j^-l>JI \t ,>>t I CjLjLoj CjJuj - 4j si 4_3jj_La_jj 

U^J 6^' ^ <>>aLc Ja-uAJL cJilaJI I JJt J-4 -C 4_3jjIs dJIj Lcj . 4_^JVI 

4 _u_uL_u- 2^ 12 t_j ^Jl^j L^-uSLiJLb :<_La_u_aj ^ulUjJ \ J_a1jlII 

CjLLoJJI . 4 * < is \*j (jt-2-11 Lj j— lTiSLlI 1 cJQj (j_c 4 j^-l>J1 \1 ,>> 

4_jL-oj i 4 - l L uoV1 4jj^-l>JI CjI JluJlI yz Jjl3ll ^ jr L^. ^L*_L^ 4-4jLa-l t mU 

(J-J-4J C1 <--LJV 4jL*-o I y$ 12 <_J (j* a! ~ J A t t j|j_L_>J| ( J_ii_4J ^_u_a_U y& l^Jl^JI 
CjI jLuail CjLjUj jl L^K 4 t^>3ll eJJb C< < .ijlj .^L>oVI I JlA ( _ 7 ^ (jjljlII 
4 jJuu JlcLuuj ^jJI 3jLc 12 l_j ^r\_allLL^ tJT ic I ^ ^ ^ jTu>0 4j^-l>JI 

jLLjlII (JCaLLuUI (j-C >LlU t ^I"^ Ly&y li Atl ^jl£^ £)|j tt jl^_y>JI 

3jj) is\ \ ^j_jJI 4j^l>JI CjI^LCjJ,! CjLjLoj t <nj . Ljj -l tSL JI 4 ♦ 't is>") ^ jJI 

3l_C J_a CxJu-Lial L^jI j_^IjJIj /a A"X 11 t j|j_i_>J| 4_u^j Us^w. «L_a_1_a3 

»l n~ ~il 3jj) U ->- (j^o JLjj-J 3' k cA^- o»~ ««|' (jl i-nv (jjs (jlnll 
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6wjJLajJI ^9 CiUgj&jjoJI 


(Jjl j (jl ^Lcu-iMJ J . 4 _jj_j_>J I Cj|_iLCai,l ^jLaj 4 -luo^q CjIjji^Llq 

^L^jJ cjLLLLII j_j! aj) ^ If. 5^-^L>JLl 4J^JL 

i^j_ul_Jj| JLjj-ll Juu Ju)-ai] (- ^j)~ < m a CjL* CjLujj^j 4u_i^jj ♦ Ufl 

4_t_i_uLt,oJ>iJ 1 ^ i 11 4-H-gj ^)| l^_a1 Ut_U Jji^JI 1 J_& ( a J-<-^ 

. 4_J 1_^_aIL_oI £^luj Jlaj ^jLajJ! .il^J^Lj cdj lX£ ^LoLlU 

Ijl^J 4_j_<_uL ujj >» Sjl^U! cjLjVjJI ( _ T b Lp=t>i^ <j-* 2^UI 7 
JjLlj <^JI 4-u-ul mi^JI <>JlA JlLa J-t-ol £)l (J-4 T l > JU (j-°J ♦L^J)<^U 
I Jufc (^jJj (jl t^-llLa (jdl jlj a~ ( «(L> t>JLalt]l (JJQ 3j_UU-^ CjLj-4^ 

^^Lc ijr 3 4_ajV 3j_o£ 4 _Cjj>* ^jL-u-iVI Jl>*Lj La JlIc. 4-h-uL<-uj>JI 4-jL t&Tu-uI ^\ 
^LstiaJI ^Lul £j_utj 3^ 2 - 3 Lr^ CjI <^>U ^1 Jiitlu_ul £)l 

4_jj_j_>JI CjI n! «>> ^ It 4_ajLaJ,l Ljj—uSLiJ 1 ^ Lalul (Jjw| ^j-a ^_u_ji ‘.j_iiajv j_al 
4 jt U11 LuLjl^Lal i ^£i SaLaSJI ^j-a 4_JI Jj La <. m < n\ Lajlj t<- > > h < *-4 

. CjLjjj^LJLI Julo 

4 I ~t aVI jJl_ljj . 4_cljj_II 4 _jL*JJ j-al CjLjjj^jJ,! 4_o_ilij p ^4a 
4_ajLcdl Sbt^lSLU JjL_uj j_j_ua3j . <LcjjJll CjLjIj_l>. ^jlolj-al 4^t_usljJI 
J ^ L_L>j 4 _j_c^L_ a_II ^ r _a_><JL£' 4_u_u^^_LaJ! ^pdl^aVI ^ s>"< > ■■" Laj_lc. 4 jj^j-Cj 
(J-jJs jl ^j_«_u L>LJ! ^Jl-A J^La 4- U - fc j £ ijr xl/ CJLufc .^U.jJI 

^jJulII ^j-a Ja_a-» 200 ^5tJ cJLlAj .4_JL>J! c < < n^v. 4jLt^ai,l jLojVI 

(jj jJI JlLa LUslj-al J a Mil 4x.jj_U CjLjl^p- 4 ^J)jjl1,I 4_ujj^LJl! 

4£,ljjJ! Sjljl Cjj Jl£ Jl^j . Q^cLLaJlj ^Lj-<-« ^J 

JjjJI ^j& t /i r. 11 w,% ^j| 4-uTuli.I ^Lul ^jl 1956 ^Lc djuseUi,! cjLjVjJI 

(jI . 4_i_<-u 1—La 4_a_^Jsaj 4 jJl*Jl! 4_u^SLJ,I 4^t^lSLa C<-a-> jJ 4_j_aLl]l 

Sj-Laj-t-oil ^jlalj-aVI ^JlA j_Ca-re j ^jLa-tSLII ^^L*Jlj ^j- CjLajLu 

tULt^l 4_1 jjVI Cj Jlj>o ^j-S L a-U (j_a t4_L^a JjJljv 

jj-a al—5j Cj Jljv Jl£j . 4_1jjVI ^Jl_A LuojJI ^.Ic. LlcLs L_a^jJ,l 

-jjjLL>JI 4_uLL llluJ I 4_Laj^_3 VI ^j^ 1_L>J I ^y_a->* 

jjjLc>JI ^j-a 4^.l_La JJlAj LuLu^jI aL>jJ! \jJt j < <>lj 

j VI ^pD^_a ^ La^ • I JljJl^j 

4£,^-<_uJI^ . 4_ic.^LaJI ^_a J> JI 4_i_u_u_a Lu2j^j 3 1 c-j^- cv 4J^-<_o diIx£^ t Ja_<_ojVI 
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ijtujkjUlg CjL»9jS-uJI 


^JL*JI ^j_jJI (j-ollll L^j ^nJl ^ , ,‘tlj 



£j-a Julj 4-l^iUI 4_^_al£L« 4 K mi a jjl . LJajT 4_a Jl3j_U CjI ♦ a~^ar all 

.SjLSfcTJH ^a_aVI 4 £.Ij^JIj 4j JlC VI 4^Lufc L^^-Ijj (_pil 4_5tHI CjLc.j_udjJ,I 
-Jjj-oLdHJI 4 _o*Lj £jjq ^-J (jl I Juil 4_p*lj jj_aVI eJJb JjlJj 

4_l^_ALj JLuj La-iS jJljI 3Jlc>JI aijjJLI CxjI^ La-Sjj (_^JlII Jul jj>J\ ££jL3J 

jSI < CjJl>*j (j| CjLjLuJI (jlalj-aV *4 _i£,IjjJI J-u-oL>«J,l CjlhVI 

JlSj .4j^1II {s ^£> j Jl>- ^1 j Jl>- £j _a JZLu jl CjIj-cL>JL> j-tlTt-u 4 <UjLa 

CjLjVjJI i^£i 1965 ^Lc. 4_tC.1jjjJ1 CjLhVI £>£■ 4 _<^>.LlII 4jj_u_ail 3jL_ai*JI Cjj Jl3 
IJlx^II CjIj^ to4 C^i5l JlSj . 4_j_L>. Q^-lLs 900j £_L_aj SjutHll 

0JlA (j_a Ij Jl3-(_jj_u>J I Jj^oLse-a <_3Jbj ® 4_u1 Ju CjLjJ^ ^^^jfcj-rutS 
<j-a 4 j^Ij ^LslUV Cr i£j ^New south wales 3jjJlj>JI jJLj <-jj_l>. ^ 

iJj a (jA Luj_3j asm 40 l_3Jj jJsj . 1948 j 1947 (_^_aLc. ^j-uLlll 
L>.j_a (jj a 1 mj q^/ja 4_3&jIu 1956 ^Lc J^LsLLa jjVI 

4^t_xlj 1935 LSLl^Lv L j£> jjJLl Jj a <±Jj <_3Jj dUa£j .Hoja blanka 
jl i^O ^_J_C ^ t^> °I ^j_a 4_UO^_^_4 4 JM_cu 4-I-L«-uJJ (( U_u i j^2)jA ») CjLjj-k^JI I 
oJlA JlLa jJujj . (Fusarium oxysporum ^jj_xlu ljr u£\ ^jjjlj^ah 4_a-<-ul 3^Lc 

^y_L»_) ^Jlc. CjIaLc^^l^ 4_jjJua ^ CjLi5L(JI 



4 j ♦ j « U 4_ajL3-« 4_j£.I^JI ^_)-u-^L>J.I Jl^j ^jLoj^JLI 

jl 4 ^ j i till 4 idjjJ! (j-o ^jJjlII c_xjL-£ 2 _c CjJl>«j Lo-slj t 4 _fllc 4 _ 3 _^ 2 _j Cjlh^O 

4-jj i>i ♦ II CjLj^IL>J,Lj 4-a-j^a- <^ll 4 jLulII j_uij La LlILcj 11 jJLLail *j_<_u 

0_5e_jJI jj£j .(J_jLa Jl>- ^1 (JjJljlII jLfuIul L^UjjJLs «L>.jJl>j 4jjHJI 
( jr h 4 _jj_lj>J I CjIjI t^U ^1 Jiir" > nl ^jJl>. j->- 3 j_l>.VI ^ f < till ^ Ju>J I 

^-L^J LajI t Mil ^Lijjl j_j_c «^^ljJI 4JI_JLh L^jI c1iJl>.jj a^lj^JI 

JjL-ujJ! • 3jLc. L^JI 4_>.l_>. JsI ^^-11 j^Liil ^jy-Lc. I VI L^al Jl3gIu_4jI 
uLaj) 1 V a j CuJj_t5LII Jlc J_uajuil ^ jr h I ^1 j_« ^1 Jiitlu_ul ^iUUj 4j JljIoHJI 

jLfcjVlj ‘"<I4^lj^JI 4 £.!jj 4jj-lanJI CjlhVI ciJJj jj?c _}j 

-^j<iI mi; j- tj -a t_j^_5L_p3 (_i nn i Cx_j^_t5LILj j.j3»"ttl (jI (_3jj-LaJI (j-«j 
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J ^ 3 ti 3 j_a Jjf ^pJt c^jj-iSLH Lj_u^j ^^^j-.Thiobacillus 

CjLjJJI ^ ,,. ^Jlc. cJ_lTlj^— tSLI 1 ^j-^> ^1 ^Jl ^da_u Cuj^-i5»[Jl jn.u^Jj-^jliJ 1 

CjLjj-U-^ J-3 CjL^VI j_<u ^LaI 4_UdI 3Jl_jJlJL <^Lu ^1 4 i 
.t_jl_t£.Vl <■ 3h~ ^j| ^j-a lJl*>udI 4_<Iaj_^>JI ^j_a ^jl VI tOidium 
<Lj_cljj_II cjL^VI {j-a La^_j_cj cjLjJJI 3^t^lSLUj 

. L$ll^3U CxJljLo cjI^>U 4-ojL3J.I cjLj^SLl^JL! jl^juJLI <Vill 4 _LsL_u^j 

4_jj>. jJ ^_j_l!I (j-^-jJ (Jt1_UjJl!I (jr\_ujjjVI ^LjIs 

4—L4-<-uj (jyJbjj) c2«-bv 4_Lt-u 3j Mif, ^u.3->» c^ljVI JljJo d>-LtTu 

^Palj-dl ^paj-^ <—<-iljl -il J^l ^ I 952 ^Lc (jJaljJI <_ r 3 

L_ujj^ ^ jljJj jjl ^ JpUl myxomatosis 4_paL>JJ CjL^jj-pJI 

^ 4_stLLlfl 26 1953 ^Lc 4 _jL$j ^j-U IjlA jJiuLa tEureetloire 

(j \J 4_u_oj LuUij IjuJjjkj Kj^a-11 ^1 L_ajj-^ 

LuLLajj.} ^pi ^j-«jJI £-* ^p^j-U ^ .t—uljVI 0-* 90 -60 

(_pajJ,l J uus 4£.Ll1,I l_<jIjVI c «< n*K~j . ^jjjl £)VI 

\j^l£ Ltajl c_j^j>JI Julj 4_ujjVI <tc!jjJI (_pajJL! VjJj . jujui. 

^paju ^LuVl t 3f.LJaj Ju9j . 3jjJLa ^papj ^palj-C. I CxjI£ (jlj iL-xJj (jjJ 
^^-jJI C 'St-u^s I £)l Juu CjL t -^ T cae-^ {^£i t n ij .CjI^_a Cj^Ij 

^.Lua_3JI JpC j 13I^-l>JI LiJjLluJ I-4 jJljlIII 3 Jljjv 

4^UJI ^j-cj .. (_3 _j^JI c j_fl Lajj j^j tc-JljVI 

L\ <ifi ^paj-1,1 I J*Jb j mi i <-^-1-^-11 (j- 4 cLII_LA 4_L4_<_ojJ! 

^Lc. C.JLlj i Ju3j .ciijSLtHJI ^>Juk JiU 4jJl1 ^j_u_jJ ^^L3JI (2>5LIj « LuLLaj^j 

^ j-p ^pajJLLj 3 JLl^ 4_jLusJ fiQjL^al c>-cj ^JlII <_xjjVl j-*-LJj ij] 1964 
* 50 ^lp^_<_uJI 

CjLj^ U 4 lLILLAj 3j_uu-^aJI CjL^Vl ^jlSUVI 


<>* -*•! l_4_£ 4 _jj_HJI a ^ ,.U.l t> . 11 JjJu -Uj<L lmjJlAa 

mI < oLj <_«j I ♦ i (2 )ISLaVI * ‘-Hj I juJo l^J L^.»_l<-uV Lj A 

u />i3" j mmII jlus tLjLpj Bacillus thuringensis 

(j Jl_u Lc-p 4_5tj>. Lj j-JlC.) CjVjl^t-o CxJ Ju JlSj . 3^1_35Lj L^_Lo 3 Jlj JlC. ^1 j_j I ^ylc. 

^ $ 111 j Cloaca L^ljJLSJI 4^t^lSJL 



QtwuUlg CjL»9jS-uJI 


. 4_uii]l CjVjL_uJ! jii&ru-ulj t 1 _La lLLllvVI Ly A-ujj. Coccobacillus aericlorum 
tI jl>. 4-iLtTuj Bacillus ceyeus ^_uJL_uLl^ 

CjL_uj^_i3 ^aI JiieIL<_ulj . (IjjLj till j (jl£ (jlj) (jL-u_i^U 4 _luj_JIj 4_uiaj_c <jj£j 

^Jl-A j mi i (jl_J tiJJ j tI Ju>. La-jse-tfu-a (j j-SLj Ju 9 jLs-uall I JlA cli lj-tfL>J I 

4_j|j JlJ V 4_ ljv jJ j-ljJI J^>*l Cjjjla JjLjjjJLj 

(J_uLl!I |ju (j\^ L«I-4J 4jLjI (_piU oL>«jVI I JlA CLtstjJlj . 1 \t mi ) 

Ju3 4 j^ Urttl CjIjluIIj 4jjL^_pLJI 4 j y mi ->J I CjIjluII (j I (j-« L)J) 

. I 4-ft-uJI j (jL_uJ jU 3jjU^ Jl>- CjLuJI 4_jJLc. «L>.jJlj 

.<u.Ij)JI <qAU I 4_l^_aI (J[jV! J *^^11 cj^^j 

4_LU_*J! C-t- uT u ( jr 3 (J^lSuJI 4_luaj-4_ALgJI 4 - lL^jlJ'j 

(^ijj ^CJ 3 jl 3£. ajlj 3~ < .1 1 j CjLuII t_jj^£Ll! ^33 

Ijla ijy ic. 4lLcVI miIj . (j\^j^pJJ! c<-uT(j ^JJ c-jj^SLplj CjLuJI 
j Lgj Jjjt-u ^pill Ljj-u£uJI tillj-j^ejj ^-l^j-lU£~ 4_jJJLJ ! CjLjLuJI 
4_jJLl3 J&\ ^CjV jL<_u CxjI^ U,j . Rhizobium ^j_u j ju I j 
CjV jL<_uJLj 4 _j 13_JI Jj_uaL>JU (jJl>. ^u-ua1 Lfcj-tC q _a 4jj-li5Ll11 JlSjlII ^Luj 
(jl^ I jl (j£Jj . 4_^_pL>JI 4-fcjLtfuJI «Lc.ljjJI c-<-JL-uI £)_a ^j-a 3 Jll>J1 

Vi i J - tU -a j-iji j-a ^ ^_uj3^bj 

4 4jt_u^Jl /c-Al U - ® i£>=^ 4^Iaj| tiiLufe ^jl 

4 U Ij Ca-uj J^ISJLa <-ijj£ula alder «$.111 jl^>*)) CjLu ^JlIj 

jl nil iVI (J_A 4-tSLc.J IjlAj > tijLojJLu^Vl CjL^_La_l] I t_jLu_u I 

(jju Tj sherpherdia LjJj_j_1_j_J< Ij . 4_j j Ij. 1 1 j 2L^L>J| ^^-ULUl 

i j-A I CjLjLu i . Lbjjla CjIjLlIII olxjt JliLol j Si < in 
j— lc. CjLjLjJJI £j-a 190 J-5c_j lL! 1_LA ^jl c^jj-jlIIj j. 7)~ t in (jI 

lichens ^j_<IuVl ^J . Jl2.a.H 3JlcL_u^j C.<_uj Cjlj-ae-tlJlj 4_d_ljJI 

ijr I(Jl CjLjj_La_Ulj 4_^jj_U C-cJLse-LaJl 4_i£j_a CjLoI^ 

4_)j_i-£2j>J I 3 Ju JlaL JjLU! J LkLt^jLua 

CjLjLuJ I t^"r . M <J C-t-UJ ^ 1c. Ij^Ls L^_U3 Lr lbtla]| Lilj^-iui I (jl 

lJijjJI JlaI MirO (_|aj>iJ till JlJ (_^-Aj i mVI <>JlA j-4-til Jo J_lC. 3j-Aj1I 
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Krakatoa 4 _uL£j»_l1I 3yy>> dij^se_3j| 1883 ^Lc. .^j_tL>oVI 

LjljIj C.<JLl>.j 3JljJlC. LbVT C.JTt3j LLuk IjU^iil JJ>UI 

Ju9j . (jj>JI jLufcU IjJkj) jLse_3jVI IJlA Juu 3JjJlC (jyj-uj 

c-JUtkil ^ ojLl ^fjVl 3LpJI caL3l£J! e^l£j 13 yy*l\ 

4jj /-q-n. c-JLtlaJI 6 jJb CjJJl>. LaJu£.j . (^xj^TUil 4TuS.ll 4^jj-ll z\j <Tv>Jl 
CjIji mi ^llj jj_j_LaJlj I CjLjLl-UI JljJu*. ?■' L J T <-^-iLc. 4_jj_lJ! 

. LaL^j 3j-cLc 3 j_^>^1 CLlS^jjl^ Ij . CjLjI 
♦ L>tl ^LuV 4 x t >i ?Uj 4_u_uL_u! (jr^jjTLtil 4 Tli!lU Lj-l i£Ll 1 I CxJljLo 
La J^LJl £—u±s±. ♦Ltl ( j_c ^LjVI 4j_4^ jj-3j 1 ^~U *. tl oiljLoj ^JLlII 

4Tufi.ll Lj-u^LJI ^yz . LJL s;L3jjI LfcjjJ^j ( jr 3 cLajjl ^Til JjjJI Ijlc 
^T u-uAzobacter jjl JllLal ya Lj-u£LJIj . 4l^lSTL« c< < njt 
Desulfovibyio j-aL mj j>j Clostridium pasteurianum ^LLjjjTL^Lj ^jjJu 
C-c_l1j-3j_>. ^Ii_jju CjL^LlU (j\£.y j I £jj ^JJ 4^LTdVL 

Jl>.| Jljuj JulxII 4jvL>- L^j C« < »m!j 4 JjLc. CjLu c_jL^. 

1 $ <1 i <dj 43 jL>JI J^LHI cr^ 4jjTl!l c-j 1 <^-^.1 LaLfc jjj.u5LJI 0 jJt £d^j| 
L^jl j-a^\ (j] jJuj * beijerinckia Ll^jj-ocjL 

4_4jLTiII jjl is\ a jl 4 _uIjJllA^j^SLI! ,JJ* l^-u£ Ij JlS 1 ( n 

£_4j CjI j Ci i tijl 4_^ljjJI 4 _jjvLJ| £yA L^jI 4(Tr^JjTllIl yQ Cl.Cu 

4_j^L*JI 4_j^_jJI 4_2wL_c 4_t^l^ 4_uliiLufe Ci 1 »m tj .^_o^ 
jJj «(Jr1^^- T (-(J I (j_C 3_*_aljJI CjLpiSLII 0-LL(J yA I JCt yA Lj-U^LJI 

c 1 « () ^ ^I I Lj^_lTlSL_lJI L^> 1 _^l_uL ‘jL_uJ jl^_ll 0 lXJ& 

(Jljl ^ 4 3» 13^ 1 c.<- u j V LSL >^jL <-__<_4_fci_Ji Lai 

t ^ / A 4 _jlj_lLJI (JT £i 4_jJl£. l_£ Juhj I L^_uSLl1 1 Jl£j . I 4 ] ^Jjv. V 4 K i'm x3 

yA ^y Tu ^J-toJI jL>uVl <Lu3 L>.J L>^ »^-iTl>uH 

« Lj-uSLJI 4 >JlA I Ju^c. jIjlcL ^LjVI iJ\ 111 ^»sj 4ijL5e-o 

4Azobacterin ^^jjT^Ljjl 3 jI_ 4 j 4j5t_uj 4_^jlkc Ijj-at Ij 

4 L7 Io£ j^uil ^Lkj^I ^jLa-~ < .ij Azobacter CjjjVl L^_u£j ^ j-u^lskIluja ybj 
L« . LaIjJl>» LjJl>- Ij^Sv-tTu L_o ^\_u^Jl 1 Ij ^LaJLJI (j£Jj 

^jJI ^ ^ j mi 4 tl jjJ_3_« yS (jL^ 0_pt_J I Jl>- Oj j34 4j>JL_1I 4jjTlJI CxjI^ 


IIS 





QtwuUlg CjL»9jS-uJI 


Jl-loaj 3- 0 . 1 ^ * « 3 * 3 jlLUl ^Jl3j (jl CjjjjVl Ljj_u£wJ 4_jJI Cj-42-uJ^I 

Auxin like CjI m mi^jVL 4_g_j_j_j< jlj_a gJLu CjjjVI Ljj_l 1 SL_j 3 ! * 3 11 

3 _* 4JLjjJL^_d 3 .}Lj) 3 jj j-gJJI ^yJL. cjLjII 3j3Lv Ly -&_$-substances 

CjI_Lujj_JlJ ^ 4 _ul Jl*JI 4 I 1 a_l'S Jlj^_j V ciJJj ^yi£.^ - 3 V-L V I 3 '^ > ~J^H_lJI 


. f LtkJI<> 

gO-iTJ. 1 Ljj-uSLJ 1 3} 3 ^-*-'°^ (Jj-3j 31 4_LaIjJ! Ir^jt-c L~. m 

3Lev <_y_3 4 jt mi ( 11 4— ev il!I L 4 J 4 jg &l V 3j_v (J*<h t*j (^evjjltli] 

4_ua_A>Vl 3 JljJu 1» 4j9jjJ,l 9 1^-ea.vJI e-JLt-LaJI 3I VI t4jjl_eaIL9VI (jL_ujVl 
.VI 4jj_t^aj>J ^-t-uL-uVl jjLeaXI I^jI j^laJ C-x-lv 4_ujJ_>iJI d ■ . L. 311 3LLII 
(_y3 oLJlL BjJ^ j tXl 4jJ) 3 V (Jj) <<^^-1 (_y^oLxiVl jjLeaJ.1 ^y_L$J L^jI 

j^jJI jj-L d ov ^LLjJI ^y^ L^Ll^I juaj .^yj-^VI Jij-tiJI 

^LuV 4^jjJJ 4jjLiaJI $.\j <3vvJl t-JLtlaJI 4-c.ljj JjL_uj Watanabe ^yjLLIj 
4_j4 _j_^3 4_j_L_c. 4-Lu-uj oJJb^ . J>jVl ^Lul ^yi3 ^ajiltlu-uj j-uzl>. I jLuj 
^jj>JI q^j^SLII jll<-u^I ^yjL ^yjLLI^ cjLj^Llo Jjjvj 11 iL^ 
<, (_y_<_uL_uV! ^LlLJI ^_y^ ^L>JI 3 jL 1I ^1 jn^ Mill 9 .3 Jlc.1 < ^^>JI 

. ^yj9^_iiii| 4 _j_1djVI 3j£UI 

I_Aj_i3Ljj ^cljjJI ^_y^ CjLj^LlU 4_j_$_A> 1 <Jj-v LAj_<_uLj e- J t^ dx_3JI Ju9j 

3_a 4 j^ i 3>II 3_iUI JLvj (jj£ LkjjJj L^Iuj) <^>vj 4_jj 3LII ^ylc. 

Lol (3j 4 < ,,Vlj 4_jjeil ^Aj) 4-C.IjjLI 4j < mj^JI ^L>JI jljJil (jl . JeJ jv 

31 3 < mV! tiJJ3 ^_yJI jLfu! L^ 4-uj^£L l U ^jI j_tll JjI Jlj I-«Ij 4_u^£Lj-« ^jIjj 

»133’iVI I <_jL£ ^ dlLt Vj .j^-u-o j_LA HughNichol 3-u^ 
t4j JiiUJL (31*3-3 J-eilil IjlA (jL (J£ . 4 J , .m^j CjLcj_udj-<j ^y] jJuj Lo 

^_j_c. I lj)^-®l tiJLufc 3 ^ l>^ ^_y-t-»Tn-uJ V 4 j JulLII ^Jlc. 3^ 1-ijjJ 


. .. ^-stll Ij I 

4_j_c. Llj-^J I 4-L^-<feVI 3 ^v ^y_LiI L-xJ^Jtil 3 _CJ * *. ^LLo 3j_j_lII ciJLub 
4_j_$_&l 31 * Lo Jj! 2 >^^l 3 ^ (^^Ltil J^vjJI ^Lat oL^jJI 

4_^LlL« JLv.1 i?Lujl CjjIjI j3 3 j_^jv1I 4_Jjj^SLII CjLj^AU ^LjI 3j-j^>JI 
L. ,.,% V-Ijl^ -^Lv c_jL£ ^y^~ 3 L_ujVI 3 ^ Llj j .<^11 tl 3 -® 

3 _« Jl^3 L^jLj l -£ j 2 ju 4113 44jJul 1II 4_u_uL_ul j_<evJI 3 L 3 13jLus ^.jJI 
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Ijfl L^bg jS-i.n JI 


. (7) . ju^bJL f UUI J3L2 Jj 4^J! 


I jl-^jJJ jiufrJ-J ^yTo- I Jl>- 3 JJulLo CjI jI a C. JM_>- 3j_uJI 4-C. 1 't is> ^33 

Ju& iill J g_aj .jLAI JL> juju j-cV' LlA^^jJoJ 

L*_£ tC« l~v- 4_u_u eiaVT 4" < (i j_La 3j_j_JI Lc. j_j <-^U ^.Ls jJs ^_l us 

j Vi t m 1 J-j-S ^-^-3]I ^j3 ) q -c 3ju_J1 *LsJlUI jj^LLj^-JI j_L<-o 
L;T _b 4 -jLlll<-uV j-L«-ia] I *Jn) s :3j_uJI 4_c. Lla jjlluV ^j_Jj (_yL Lu^j ♦ j-ULtTu-U 
(JrJ-rtJJ (JrU ^jljUJ 3jLA L_Joj 4 jl£L« ( jr 3 LiJjlj jl ^JJ 3 JuS ^ LI, I 

jljus ^ Jl3t~ < .mj .Malting «C>-lJLquJI» 4_jJ_4 _*JI eJJt> u g , <mj .^Lt 4IL.U 
c_jjjl>JI c 1 «-ujj . Jlju Lul3 1 _Aj£j ^jLu-uj ^LsfcTtU gibberellinsjAhj h 11 

® (^uLM c-jjjp>J,l 1 <VJL cjLuju l gTt-LL9 j-gJjj 

LiillI j < j£Jj 1 3Ll < 4 ijV i n*n dJULl JUj tj^K ( » Laella hydrolysis 

Jo Juu cAU j-3-u . Lu -^ > . lALu V CjLxjjjVI 1)1 O-o. j 4 " < nj jSLuJI ^1 

^^LaVlj 4 -lLus VI jIoLq^-VIj jSL-u-ll 4_Lo cujjj (JjA*I ^Ul 


cJLII £-J-3 j ^y-^-t-oJJ 4-LO^L>Jl 0 JlA ^yjju . J_$_U ^yTo. 3j_4->JI L$_JI ^L_>U 
L^-JI cALuauj 4 _jJsLlII cjLujJVI Jo Liu l1l3jj 4JL4III malt wort 
JJ-tfalJI dJLAj . 3jUS 4_^J I ^ J < (jLbjJI J^6 l 1>JI CJJ-CV JJ) Ml4 


I j_a 1)_a cuStJI (jl^ i)lj 4_*-o^L>JI (jr ^ Lj-u5LJ' j-° LJo-J c 

ciJj-ILjj 3 j_j_^u>JI lALlou 4_uo^L>JI Jj-p LsJu£.j . Lj Jl>> VI jusVI 

Lajuu clijju L^jI ^Cj i Lulj-A V lJJ j Juu jAuj Luj_<_u lr\-?r < .i^Vl 3j_usJ»JI 
Jju*j (4_ulj^MJI C-i^u) Jljo.Vl ^Aa ♦ ^Ij^l ^ 

juu c 34 j3j ijjjjSJl J_u_AI jIAj Jj^SJI ^1 4 u-o^L>JI j^LiJI 

(J-L-ut-u 3 j_j_C jua- 'v t ^ 3j ^Jj^SJI lys iAl£" jJl^ ^_4U5c3j LsJllC 3j_<s_>JI 

jjjJelll l)-« 3 ju£ Juu CUj_t!aiI Ij-AL>» J-A ^ J.I (JjL-uJI ^UU-OJJ . J-4-JI jlj <s" t nl 
. 3j_us_>J I (- < J < < jui 

l>£Ljj 14 _Cj_LloJ»I 3j_j_JI ^j_j L.nu> ^JotTu-uJ 3JuJ lC. ljL_ll-u->u uJLLaj 
1^1 j mm j < M J <M > MjLsjjl *S I a :3j_us_l>JI 1)_a t L 3 4 jLcjU ^jAr "1 I Mj 
j.m M! < jyj mM IjL^ .<j_o J-ju-oJLII 1 ^ 4j S.saccharomyces cervisiae 

juAL-oiwj Lo^ajlLj JjotSJI 1 ^ L -a-31 jlcjlll j_lL>-I J^j tcarlesbergensis 
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ijtujkjUlg CjL»9jS-uJI 


^-Tcn.) 3jU_«JI C-U-ILlI UJ L>iJ LjlJ, I £“jJJ T ^ * I ^ U-<-U-U^uJI 

LT i-i_uj . ^j^_se3JI aLul L$_l 3 c-t-u-u^Hl 1 £_Ll.j L^ujUu ■ A" < L^Jjl_>J j (^Lj^Ls 
lactobacilli « I < »L jl£V JiLa 4 _u*.jL>JI Ljj- uSLJ' Jlaj cilli 
Jlxxl^j ^^Laj L$jV ^j.Uj , ,,!1 Cxj»o acetobacter (JJ*JI Lj_l£L>) ju£jjTt.Lujtj 
jj_aVI 0 Jl& £)l .tlLUJI t- >ia-oL>* jl cILu-lUI (j-£a_aL>. ^u_u La JlIc. 3ju_l!I 

✓aC^JI ^-Lc 1 a If. jj^£u (j I ^j-a 3 Juju ^ Aj t3^-uJ 1 4_C.Luua 4-3^_>JI L£j I 
. 4_tl_aJtJI ^JlA ^ 4^ ( jr 3 ^1 f 33*w ^jJI ^Jl31II tjfjQ 

L£Jj t4JjLa-^ ^-a-5ej 4 - J-aJu ^uJ-^-aitli I cu_L*JI ju^c. j_Aj-Jlu_LII ^LuIj 
4jjL*JI ^1 jJaVLi ujluf. VI j . 4-^j 1 Mia dulaJ 4jl of, ^l ^Loo V 

^au ♦ 4 _ l SL u -jL SL - t -a 4_3uj-LaJ ^^jJI tillj £)lj t4jJui3H]l 4_3jj_LaJI (jy-Aj 

I J * j ‘ k* j-$laJ I 3j-aJ>J I j t 4 jj_J I 3^u_a->J lu j-aitJj ju_tuaj*J I ^a^%j 
3j_j_aJ*JI 0 Ju&>j .j*Lc cr^l O -4 J-uu JI J_Lalju d> jIj ^^pJI jl 4_^LUI 

jlu-LJI o 'J S.serevisiae ^L_lu_^j_u_u .<j_u 3ju_ai*J 4 _>Ij_ 3J! 3jula j 

lHjV>L_ljj I ^ ^ (jj_a Jiitlu-uJj S.ellipsoideus ^-u^J Ju^-t-u-uJI • ^_y-> LlILc. L^j^-a < ‘i i 
V 3ji_u>JI 3 JuiuVl ^yjae u -La <- df.Vl ^yic Lujj-3-lII^ LjLuO 4_l3j 
4j>JL*11 J^L>. {jjs 3^_La_u_uJI Ct>J 4 uj>.jL>JI LjjuSLlII JlajJ » (Lfljj^aJ -V" (tij 

(j^La^^U L^luj-a^La ju£. du^u^JI jj < «i^! ^Ij ju_u ^^lll Sodium thiosulphate 

^j-aj . 3ji \ a V It 1 g ?a Ij^-u5LlU 4j a t « Jl<o» I 4u>JL*J,l oJl&j S (l-ujlI I j,j 

Lr'l OujuSLII jj-a 4u^l^ 4u_a^ 4 ^LudJ J-uJ jI «lcl_La 4^ju>JI ^uuallc 

j_uua3 ^_ r lll aLuaujil 3 JujVI Lai . p *U>tl jL_u^V ^-3Su V L^uSLlj < ^ mU j_aitJ 

3^_ua <LL>.j-a ( jr 3 4 ^LlC Ij dJjj 1 jJI c_.u- « JI £j-a 

a^Jjil L^-a aLs J^Liw Lfcj-Luu LaJJ du^uSJI 3jLjj ^j-a ^Lju La LlILc 
C jjLstJ j-aitHil ^jV al^-a^>* ^^^-Aj-al^-a^JI 3 JujV! Lalj . ((jJuJ c_jLuia£) 

Lua^JU L^j I j Ju_L^-4ujli,l jl jJ. 1 ^ualitluuJ dcu jjJuilj jj_ut3JI J 
ju^l jJu9 L^jIju^I ^j-a^u t_ «Mil l JjlIj .dujuSLII 3jLjj (j_a c-^LLall 

Ij^-uSLlU 3jLub-a tannin (jruLl]l 3jLaj i <>>j «ll 3juuVIj 4ujL3_a (jruLlII ^j-a 
. LwL>Jl LfcJduju^LlI ^1 «L>.L>JI ^uu-^j till jdj t La Jl>* ^1 
CjLjLLLI 3j_L>.j 3 ju£ j_uu 2 jlJI yose wines 4 _jJjjJ! 3 JujVI ^_Lua3j 
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kjiiioJI \jB CiUgj&ujoJI 


£)L£La1 ^ ♦ jjU j . C-*jj_tCJI 3_}LjJ LLp*l (jlajuuj (JJUjlIj /d > 1 <\ 1 c-.Jjtil 

<jl V ^>_a 1 ^Lua_j_jJlj a1^-a^>J 1 dJuuVI 4 jJjjJI 3jujVI 4-C.Lu-o 

SJujVI (jl ^1\ £)L_ujVI ^j-saJLieJ (j! L-lskjj . (jj-4jSu>i.[ 1 JlluJ 1 J-Lu-o . 4 _l3 j*\ Aj 

.^CLaj Mj LjLo»I ^ U-il L-uJd_^LLj 2 i^ j -^j tl 4 jJjjJ| 

J- L 4-Sfcj 4_cl_U^ U^-JLuiil ^-C.l_U-£3 4_U_4 jL_4jVI 4-JUaJIj 

^£2_jl_j ^j^LJ! JU. 5^_U3 j>JI gllaL-o^J j<LuJl (JjJL^-a 

<LJLc 4-u.gj ^JLc L$jV Burgundies 3 j_u! 4 _a^LLj 3ji_uVl 

<j«1<mLjI^V Ij^- u SLj olxJt .malic ^ dJLjJUl (jA> a*>» 

^j-A. n ^ (-dj^->o ^1 IluuJ 1 Jj-oIjj jl 4_^LAJI lactobacilli 

. 4 JKJI (jilAiej dU jbj l a..>,Vl (l0) dlp£vUI <J 1 liLIUI 


l^yZSLJ Us I :<jJUjl!I 0juk JlUuJI AIj-LN ^-A-t-U-JJ 

U>JlL ^J1 4-U.qj Q^_U^_j_u ^y-4-t-aJ 1-3^L>J I a! tA^Jttl 3 JuijV I ^ajl <<Q **» 

4j?c_uj Lujj>. AA-L ^n]| <_jLc£.VI jL5r*i <<ii ^l-Sautemes L_ujj^ 
Jl_$_1jlj j_uJjl 4_cl_u-o c^jI£ Uj .Botrytis cinerea Ljj. j < j«« <j-uujp^j Cy 3 -*-? 
c-'-lJL-uLj jlji a~ (nLj j-uJ j I ^LijJ £)1 £LaV! I ' j-g-sfcTJl 

Bodega Cyana 1—3Lj m Lse-jJj-j J • A tl i <jJJj jJaj . c>j 4*1 < mU 

JLl«l-4JLui]l »1 «3 < »VI cjli-BjlH^JLl 3 jujV 1 .^ru-L>.jVl 


jJLuijjj Chateau Lafite jjLIj Chateau Latour jjj V jjLi 

t 4_j_hj^. ^L^.1 L4I0 jf£l oljL-aljl Chateau Mouton Rothschild 
CjIjI <;r.j c_j 1 _LcV 1 4^.1jj Jj_us1_3j <Lil^ LajLxILqI Ju^Haj 
^L^- ul (j_4 Jj «^1 A**< 11 ^>Ju^ C-JLL^JJ . Jlju 

«-«t IA .3j Mia 4 _jJT 4_jJ_4_c 4_j 1 c j_4 Julj? Jlj3 La 4_uLcuj^1 Bj-jJkJI 
^jlj i >Lu./.^ Ijj-i c-.<-t.lj jl maturation ^»>> < 11 4_ti^c. CjL^SLlU 

Jlj_uJ 1 <- < >t_jl_t£.Vl oidium cjjilll (j\ 

d ^ Cl A tl (j \-j 4_Lj_»_a Cj^LcLAj ^ »>> /tl ^Lul CjJl>«jj . 4_aI_A 4_^C_i 

C-xj-uI^JI t4_ul jJl J-LC j! jll (- < < ^J-A (jyj»-A Jju9 Cj t 

SJujVI t i,Vm (j! ^SLajj .(^ruLJIj Cjl^ioj-LaJl (j-A Mill c-ulaJl Jl u -LII 

JJ-AjL(J J I aJ-<- uJ (j I jl^- L)L$ * LaL^, I 5 J^AJtil ^j_A Al^-A^dl 

La >LjJL3_9 aLJ^j-lII SJujVI La I .(4^>.L>.jJl q-a 4 - l . l aT J ' Julj }LjJ_3 
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ijliujUlg CjL»9jS-uJI 


Sherries j-jj-udj madeiralj-jjLa Jla reiforced 3 jujV 1 La! 

jJu9j L$_dj L-j-uJo I BjlL! Lg_<_uL_ut ^ Vermouth Caj_aj_j3j port 

cjLj^-lU c_jLfu£.Vlj J^tSLII ^j_a ^^\-us\ 

^ a V dl ^jA C t lo <t I 2UU* . Cj 1_>J m I 

^-aitldl Jlju Jl-u-lII ^Ijua! ^a3j 4 _u3j Solera^ 

4_Uj_C 3j Mir. L&_}JlC ^JLlJ £)! !^AJJ ^Ldl i-^-La . 4 

4_j_La-C ^jJu-luI JlSj . (J^L_4j VI J_j-aj»jJI ,ja Jlj_uJI t njj 

^^d-C J-3-ladj .<jrt_u_u 3j£. j-p*VI ^1 JjVI J-uaj-J! 
L^JSdj S.cervisia 1_i_<- i.i_lB^_l m . ^_o 3^_Ladt_i 4-LtTuJ I 4_u^_s 3^_j_a^>d I ^j_a 3^ niA 


^-jtj^^dlj p*L>tl c_jj^£Ld,! Ijufc L_3_uJajj S.beticus^j«SL*m .^j-o ^a ><n 

j-uQll J-tk t—JJjd LJ .' I JlA (jl^ *3jij^ Mill 1 fit i^L>. S * 1 

£jA L^>.l^jfcTu-uI Jl*_j ^jj-LtTuil ^J_>o £j a Jlu-lII 4j^3^&J La ^yic. 

jjl-LaJI JluJJL lj«dj_<_u 4jl of. 

ci J -a j! jllJ]I ^j-^-L^K 4 _l>.j)jJ! tiiLjj-tJiJLl ( ja jdI j_lII j U3jj 

4JL>.j»a Jlju Lfcj-u-^>d ^Lllud !jj_i CjLj^SLlU c-xjlIjj »^-a-SfcT(J»l <—>j_u>JI 

. tiJJ d ^j_a I ^j-tTuj L> L^J 1 

4_uoL>- 4-ua-Al L^ I Sjlj^aJI 3jluVIj Champagne LuL-a-tToJI Laf 

(Jj_3tSJ! V-Lulj La£-j-adtHlI £)J .«L>»jJi^_a j-adtJ 4j 1 ar. ^Jiirl 1 >n L^jV 

^.Ld! jLiil ^j! .(j^J^Sdl Jlu-u^I ^LjU. Luajl ^3_a La->Jj tt->34 

jd LaLa^ 03^ L )^ L^-a-i~<—<-udl ^_j_c«a£. j! cdUl 3 < 4_t£ Jujj-^Jj-a^j 

jLiJI Ijufc ^^oju un'fcij . 4 j ^JLa (J-paj-J JLajdl Jlx! hh^vI 

Jl_Lc.-^£ 2 _j_jV! JluJJI ■ L \ 4- ^ . LuLt.a-*."u-l! 4_c. 11 <^1 Ju£. CjL>-L v^JI I 
4_^L>. 4 j^ CjLvLvj (jy £ Llajj CjLj-tadl ^j-a Jji3j-4-u-ulla 4_3 j^_L^j 4_>.j_a 
^-aifeTu ^Tl>» ^ylc, Lljp3 ^aJ 4_a^Lt_a t _jdud! ^j_a CjI^I Ju_u L^Jlcuj 

3j, j a (jr-^3 L J 1 M J J * “ ♦ (_yj Qj j a (j-a 4 _l^L>. 4J^L<_u ^_a-u-^) pLn 
jL?e_3_j^f! (^^Lad j-a Jl -l uJI 4_L>j£d 4_j^l^ 4_j_a£^ jLiJI l jA ^dJjj t(LuL_a-ddl 

JljJl j!h e-i L m CjLwL^jdl c-xlajj . 4 j^_jj^_l£^ 4 J 2 JJ-L 2 J 4_d_a-*Jl ^a33 La JlIc. 
j, 3" > »nj (j-jLlII fj a < .n) <-^ ^ «3r. L_u!j j_u-saj jj) ^ mi 4 ♦ is>\ 
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kjiiioJI \jB CibgjS^oJI 


JtjJ 4 _Lv^_J,! Jl-Lcj » 3jIjl<-uJ1 3^-3_>J' 

J’jLjfcJJ C-t-i-uljj-Ilj 3j_J_$_>Jl 4Jb^ \j jLiUJ 

<—3l ‘sijj i <r>t (jLp*VI jkjj-uJLj cjU.U.jJ! 1 

Jlj_lj ^1 4_JUjl]I 4>Jl& . 4-3.b.3t;-o i < < h n CjI j^-tTui 1 ^^ISLo 

4 <<oj-b.jJl 3ji-uVl LjI . <L>-L>.jJ! jclt£ Juu SJjjIo 3Jl« 4_j!jj-3j j^mid 

cj j -rr j JLc <U • <>» c.<-j>o 4_£L_JI 3juuVl 4_bj^j £-Lu^j£ 3jl 

. L*J^-<-4j ^mi^II . I Jj) <<ofl £ U ^ j i^>iJ 

lJij^>JI < 3! jJ.1 ji petillance (^jl t $ ill 4 _j_)j_*JL) LaLul*) ^j-ajLxHj Lat 
JlJuj-xll ^_u-£i]l 4lb Jo* 4 _lL>JJ 3JujVI Jo*,^ ^JlIIj . l_3_uL>JI 

(LuLl«L1]| 4_jJ_4JlJ) 4-jLibc <- , {, » (jl LjJLLajJj Lt-ujj^j 

L$_d f ^ U> . 11 j Ij-^Tn-u I ^L^-J jJ-lS Jlu-lII 4_Luu t 

. 4_u_A 4_b^ J -l uJI 4_bj^ ^1 

^Jbll cJJLj 1 ^ ' .>■ 41 a l-JjlII j-u^2lC. ^yz 3jLl 4-U 3JuuVl j 

^IjJ! £)l 4 _j ^JL-ail £yz (jlj Q^-l<-uj^- 3JI i ^j 

Lcljjl 1 g'ta (JJ)* '1 LujjjLjJI^ ^LaIj (jr\_JljIb_o^l yL 

^jl J J_oo (jLlill L *Jb JuuJjl jjLt-o 3 jJl3j l_JjlII 4_l£. yx£> ^j_$_*JI ^.If,j .4nU 
.CjLjj^SLJLI Jjtbj Lx-4 4jJj^>. 
JlLo 4^La]| 3 Jl_uLj 4^La]l 3 Jl_u I 4-C Ll<^> (jlSL^V! 

4_ t _ j> Jl j| 3 jluVI tPerry j,j t^r.jCider jJljLoJI 

^ < n ^ jr J_C L«_uL«_u! Jl^ T l i j . jLkjVI 

^LaUJI 3juj| »1 m" i oLjj ♦ 3j-u^>JI 4 IsL-u^j 4_^LiI! 
4 _j_*_j_xLd 4-3-ua j t—aLbaj L^jI ^ I t3 ^- l ^j v . 3^Lc 4_AjiitIuaJLl 3j_ojbsJI 
3jL^a_£ j-jL^- seJb jCj , .X a 4 _»jv Pulque-ciUL 4 jl>> (j I t 4_^LaJ! 

^vLlSLj 1 ^ ^ j, U 31,1 t JjlIj Avage(<_aL>.l c j_^ jL_u-aJI 

(^jTl>o 4^14_ta_iic 4 jl>JI 4 >JlAj . jjfcTequila 

t3^_L^>Jl 4^Lb3^lj 4 Lactobacillus^j «\ < oL>jIt^V Lj-u^j 
4jj-jJI 3j- l ^ > JI 4jj-baJI 3 JljJl4o» JjllU 4x.j_u-saJ,l 3 JujV1 

Jl-l-AjJL t-t-t-uV1 (Jiba 4 _l-<^-«-uJ 1 4_ii_j_*_cb «.LuI 4 jjjIj ^3_u ^jl 

Jl_Lc Cj_sJ_ ll L(-uL(-ul 4_jJjJj.l 4_cl_u-£aJ! J^jacetaldehyde. 
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ijtujkjUlg CjL»9jS-uJI 


3 JljljVI 3 JlUI i— 3 JTl£.VI L_t^CJ i 1 Q~C- 1 / .^s ^LulII IIj) 4 MI>J 

Lj|j_4 ^i£l J^jlII jL>oIj (j-oL-o^-VI (j-^-^ 4 _JjjXI 

^L*JI IjlA (Jill l^b • (j-ul < «»^Lj £)l ( j-4 (J-o-lU 

4_d_Lt-aJ 4JLU! 4 <?<^>j- 11 t 3 i >>\T (_aj < ,,4 4 _j1^j 2. 4-4.3a CjI3 4_3^_*_4 ^Jl3j (jl 

^L*JI (j-* <-' <mLUI J JjJXI (jr^ jLkjVI ^j_4 jLt-u 

0 JlA (J_4JU V ^ A J^. J ' (jJi I 3^-C. (j4 jj_«IoJ 

C-J Ij-jJ I £j\ ^_4>V IJ . 1 ^ 1 4 4jI L_<_L>i_ 3 £-4 4 4_L0_4-tiui I (j-<.U ■<) I 4-3-UO^JI 

3J 3 ♦ II 4_ujL>. jl3l 4J C« < Mjtj Jjj^SLI I J_jls t 3jtM c_jIj_<I» ^jLlII 

■3J-P>J 4>^_4_2fc_) 3 ^Il3 (^) V J * 

^ ^Elderflower champagne hMJf j$A j LdU* 

lg«3~tlj i^jl i uljtl j_j- 4j djblji jjjs 3 11 n~i liillfllal £Ojl £^>-l 

t *,'^lj i3jL>-!j ^jI j-uj lc. JjUl jj w jiLo ( jjs t ^ r 3 

c in/i . ^-^_<_aJI ^j_4 Jlsj t n \ J_>JI qjc> £j\2 jju£ 3 ♦ 1 ^ 

Juu 1 t-n mi i j is*i) £j^>- 4_jj_tl/1 . 4_>.Lvj 4 - l . lC.j <ic L_u 24 Jjlj Jsd jJL>»X I 

3jl *C <r ^ 3^1 jLt-ail £j_l J_lC t ^ j 3-y. £)|jj^<3 JoLcu-lI! 4-4 . ^IjI 2>j~l1lC. 

. 4jj_lII 3j-J_4J>«jl J-4-i «L?t_UJ J- U -Lll 

• 1 <4>L_Ltii_313 (_y_ILl! 4 —lluL uj VI ^jL_l! {j-a 4_j^Lj Jl-l-lUI I Jl_& ^ t />jsj 

4_l,*-l-l-lo 3jj) (^1 J 3^l_C (_yllJlj l_(_A J->JI 1 ( _yIl]|-4_<l3J^>jL^ 

(jyliil Ljj-U^LlII J-4-i ^-L4->J 3 j. L 4^ > JI J-4-i (jr^- J_^lu-4_^U]| CjIjI <^r 

(j-4 3J-jj>.j 3jHb juu ^L>JI j! ji,l 4Jljl ‘—xjscj : LuIj . l^l Jla t_ «i < m 3 £)l 

j^geTdl (J-oLllvI (^jjj Ij-p-Ij .J-J^. 1 4»t^> C> i 11 a Vjj jJiil! 

J^uscjj Jlli.u^I £jla ^yJI 3 jLuu.a CjLwLvj 

J-4^j VI ^ > ii^a-3 (>|JJ . (Lul « 4 Mill (jr^ lJuXI j-^j) ‘4 jjLc 

.Cjj-5c_3jI Vlj 4 JLjj1d Cjl^IuaJ lIjLvLvjJI 

(jL^ ji_3_b .3 j_lJI j 3 jl_uVI Jjjio ^cjjIj 3j^a_3fcllll CjLSIuIlIj 

^1 ♦ UU JjJL^ 4_^i^ii i-llLc ^Ll^VI (JJ-4Jl3j 

<- « \ I ft J (j I (j_^_4_JJ t Cj Lj^-SL-lX I ^j_4 3 Jlj JlC. lLsL^-iI J-4-ti 4_jJliLc 3 j1_4 

Streptococcus Lu£VL>.! JI 4 ^jLaijivU 4 ^cj _4 i 
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l_j j 4_ui/UI ^ ^jull c-jL^III l-<-l<.uj (^jJ! c-jj^lU jjkj *agalactiae 
<_ < i<<ii JlS 4-ufulXI ^I Brucella 
4_^>.l_Lll jLLa^^l {jj* 1 1 JLSj .jjLjij^U Sj-ilai. iJjJlC. 

jd& oLlJV! £^l^a 4 -IljJlj>JI 4 j tt is\ I I c_i^-cu dy^ 

Cl j ill (jUJI JjljL (Jlx-ikVI (jl VI . jlt-iL-Vl ols-tt iaLcu Cili^tlml 
4 ^sL>JI 2j d.^"aVI ^jLai jjl US i4jJl*J,I tiaLjijSLil «lJI j^uu (jf (j£U-> 
(j^J jJa u>^-i oj- 5 0?-^ *Uj (j ji\ (J^-till u?-UI ^U-jLj 

1•>• i n~ >- dy 0 ^ * ^ t*>j mi jII «LlJjJlU LV-U 1 dy° ) .y^ *- < * < i I I ^j-a-^JI 3l^>VI 

Lj^_u£L) ^ y w * L tI Or - ^ I *- 11 ' <■" I cj LjjjSLJ. I £__uiij I \ I LLa 4 _j_JlcVI 

u ci I , .lUpSV Lof. 3jl .>itl j_lc. Streptococcus lactis ^LlSV ^LS^S^Lij". .i 
^bjl ^ ^ _)L >-~ . . i~ ^ylll Ljj_uSLjJI 0 «'* Lactobacillus bulgaricus gj nSjjUJfrj 
Q S> <! - >• (^1 (jjjSVUI) (jUll J.SL-U JjeV~l I tiilij (dlJ^^jUl) l_£-ilj)JI (jjJLII 
j_j£, I GjUIl ct^) ‘UoJI (jjs Jjjj I J-Aj) lackic acid idjijlll 

\l i >i 3-^ d ij II £)U1I . 4 j /i^JI.1 Lj-lxSLlII £jja ^_uS ^_4_d 4 1 1 iiLLq 

Streptococcus jj-uV-lS y*jJi (jj/lS5S fyj~ . n Ljj_uSL j-& j->-T i-jjjSUi j 

3j_i_4iJI Jl»-j3 jdk US . Ij-Ls-o 1 < i, , o UjlL 4 -ujiSLj ^ jJI thermophilus 
i l^l I „jV| M l U 4Jjljj M l J jl I Jt^, (_^jljjJI * l-jl-^ > ’ I (^jljjJI 

cL^j 1 iii ^ 4 i i lllj . 4 _jj^JlI1 Li a; a I dmi/n dajlj^ ' tjl 3L11 j V-a^ 

(jJ-UI Lol . j c V"1I SJLol^ J_i£ j-C.U.1 jl ^L«-Lll (jLJ I dj£- ^jW^- Cr^J 
4^o|^ dklcj l-i4>^- (0-i-ujJI (_yJL>- (jj-l >4^ l c£~Ly^\ Buttermilk 

4^V-*-ll 3 j_lL a x it-, i-L L^_uSL a-4:a .al_L Leuconostoc > f l" i n^jgSLd a-<^a >., 11 n_i 
Lj_pSLJ ( 3j« i>i 3 ^L (^1 jj}JI 4 g^v'i '^ l2 ^ (Lactobacillus (j..I. .iLpSVLi 

3jLo ^jJI ^jJ-ls) tfj-Ldaaso JVLs. streptococcuS(ja^SjIj_pj-ul 

(jLJVI ^jSc LLo i _ Ac. I ih3~Tcjj . (acetoill jjjjLiaji I ^ c - n~ ^utlaJI 4 juLji 4_'al c 

^bjl 4-LJaa 3 jJl 3 L4 J cjLj_^£LlU ajui qa Starter cultures «4 jjL» ^jlj_4J 

.3jUI odxjt 

j_«3e3 (j-o 4jjiil_Lll 3 jIj 3>JI jl 4 Li I ->J I j (j^ill lLLLjo ^I 4jIsjjaa>JI i^Jp 

^_i_lL_>iJ JLL I jIj . C-T^_-^'-lI 4^1 1 1 ^ ^_£i 4 1 . ill . „VI a>_^ 1_JL 1 i _, (^4L*JI 

^<UJ l-jjy- 3 Laj-lLujo (Jla JLoa ( _ ? j_j_^SLiil j. a V~ll 41 sLji_jj (<UJ 3jtl3>JI 
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jLuJUIg CjLigjS-uiJI 


i_tillJ l*js (jjs i iiU) rennin (j-i-ijpl (jj-UI 

.Junket ^ l3 ' ) o£Li>JI Jar. ^ rennet Cj-ujj IjJa? ^_<_uLi irijjJI 
-jjL^-V! i^i~j .(jjlll iyuj^i jAj i casein (j-u)l£L!l 4Jfa£-l. ul. »l .3jllL»Jlj 

♦ 3jLl>JI (jjls 4-L.l < nj ) 1 ^1*4 cjLjjSLlU LlJpj-whey ^1/j-tTuJI J >^>4 Jl*_j 

JL>J! US'(jUk.VI 4-c.l_u-o UULSj c_^<-4^13 ju9j 
3j_L>«j SjJoj ^Ull ^ j_<_u l_L& ^UIluI Vj ♦ gULs&SLIl 
4_5e_iUaJl (jyill SjU^-^UUaJ ^jJL>Jl j! 4 jJlU 4]I (jUxVlj 

^u.L.uL>j 3SV Ljj- u SLj cm i ,n O-tstJ <Urt4 CjIj3L3J Ci 33 f, (jyltJI 3jU>Jl jl 

J-Ua J p JLJ LoJU^J . M-Jjls j !L> J V (jy-Aj i(JrUjj-jJI Ljr 2i JlfltUI cU-fcJ U-J^ 
t« LuJ_«V!)) jUujjJI (j_« jljJ jJ^33j i(Jr\JJj»jJI Jl t mS~ U_l3 j-aTu-uJ (jU».Vl 0j_A 
3jU>J I Ul t4^liiS jiiSI 3jU>JI jjSI jjus ^ *>jj 

Cheshire . .. j_3Uu jl Chedder j j j <» ^jUjvl »1 4 mU Sj^Al!j 4 j3j 3->J1 
3juJil!l £)U>»V1 Ulj *4iojJuiaJ,I 3jU>JI 
Ci > <nt i^jISj Camembert j-u_«j_aIS ^jU>-l JU ^jUuJI 1 ^ />»U < Uj-Ula 
i Luj- 33 £U*4JI 4JUj_« j «3 ' (| J Ut^ tjU Uj^ejj Carre de l‘Est 

. Oidium ^j_j Jljj I j U a Ji_a 3jLlL>JI ^_U_<_u ^ 1 ^ j_xaJ3 CjhjJsa^ 4_i aj3ljj 
. 4- u - L a ^l (jlsU->-V! { j-a aUi/Llil cjUlaVIj Luj_aVI 3j-j_tS cjL l ^S j ^ tVi j 
2L^^»JLl t <>m 1 Penicillium j 1 j m ? dl j-U^ (j -0 

gorgonzola Vjjjj? Stilton ^jILlu-u <jU>*t JU Veined 

^j_jj_jJLSL_j J_JJ_J_JJJ_J Ljj— lT l S Lj J-4-OJ *4_jjJUI CjLjj U 3 tl 
j-ujjj>J! JU 4jj i njj-t-uJl (jU^Vl 4_clla JlIc 3jU>JI ^ Propionibacterium 
4J-C. Jj*i mi U tEnmienthaler jJLu_LlaJj Gruyere 

. <_Jij^j (j_4 U_i£ U c-t-u-uj jJI QjjjSJ! J—L<-oSI ^13 jJ jj US t j-uaJsl ^ ^ 

^ (_£? ^>*^1 cr^ Processed *41 m^U (jU>-VI Ul 

j|j_4^J 4-%-jUsaJI 3 jU>JIj (J-ujUcIlII Jl>. ^jl UiitJ U 3jU 4_3 jUuJI 
4 mIo jU.1 (jr £b j . U_l^ CjLjjjSUlI 4_LUuj I l^UjV c-Jjuj jTu-u-tJ 1 4_U^U 
. JjLcd Jl>- Ujlr. ^jSLIj tUU3 4 jJulaj 

-d ^j| ^U>o 4 ^jj>>- Jl-u-lI I j-Lt-saS-^jUvVI 

(jj)3lj3 i m ^jU>.| Ju>o ^ULaJI 4^.Ucaj 4 ^jjlU 1 ^j4 Cjj^jj ^dl ^L^^l i>JlA 
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ijfl ubi)j£asJI 


4 « U»1 3 a ~i 1 j~i , m 3_jj-a ^yja < j y s_3JLj VI ~ *" V «Lj_3_jJL>J I 

. (I ^ ... A*. 4jj_2JI ^ V L^jl i_jjjJ«JI j) Huntingdonshire j_lLlL>j jjtHjLii 
(j-o joJL*JI aL*_i! |J^ ^jjs «L>.LLo j_ij-oj-oI^ (jL^>.| j-aiej (_ylLll diLi_j_^SLiilj 

(j^JI (> u^' 6^J ‘Sj^UI oLV^I ^1 Ul^1 

lJjJ 3jj» i nil ola.il i^itl (j-oj .jA.1 4»'jj l-o IjaLj-Lo 1 "^~o3j3->JI 

jaJu^aj ^ ' d .-\"oVI (j-cjJtjLoj^JLlI (jl 4_uLLajj»iJI j^>JI oJJb ^jl^ < u 

( _ r a LfcJjjvj i. 11 i j 4 j3j 3->JI 4 ijI—»11 j_u-oj-ol^ (jLij>.| (jlj i^jLseULo (JiA°ll 

. Loj^ jjji jiiSI LuLLajjj 

( _ T a 4 jJl£,VI 5x.l i is> (_ya oLijj^LmI! (jjojJI thJlill ^>1 jiir" < nVIj 

3j_l«j>JI cL!j3j j| i oLiLcjlII eJJt Jul£. Liajaj SJLlaV Xj • j^»JI ‘Lc.Lu-s 
^3 Lilt £j^j^£UI „<l Q^£Lia 3j^ia ^-cjejlII iJ a^Sl^ mil 

. jJjo 3 j- l <^3s-U 4_u1jJtjl 3 ^ 1 311 \ 33\ ._ '± *j, <■ IdSLIj t^jj>JI la^L^s 3ja 

. jjta Lwa i (n LaS 4_u1 jlc 3aLo ( j r &j 
LojjiLj-o Ij-o3c 3 JiL<u i_dijill ^ Saurkraut Ojlj^jjljJI j-uiaaoj 
(Jljjl l£Jj_ 13 oLilaJiJI eJJt (_yhj . oLjjjjjVI 3jLill ( _ T a 4 j a d>VI - * ' <U l_Lufc 

tiLp^V-ll -'*>- .^jLijJI ^l3jl (_ya ^jjr~ < n~ (_y3il (j <il i nljg3$V £-J_jjLi 

Lol i(_^aLdsl JJL>i3 ^1 jj-o jl i3v>JI ^3->. (jJI ^jlill (liLdLiill =) 

Ldaal ^jJr" ...j L«^ Jjl-a-~tl ^^a SjiiSLi ^jLa-"n.i_i ^jJI-Vinegar JjiJI 
jjk JJ>.I j»Lk (jjl jx. (j .h <l - >- (jjs 1 33i e-a ^a-^^JI j»L»IaJI j_Lda^J 

(j^o ij (_£jL*lll Jj»JI jj-o .Acetic acid tiLJL>JI ^ i»->. 

l;tl./ld^tl ,,„1^ . 3.3 V - JMt- 

jjjill •.4 jJjI 3"II 3 qKII (j-l» 3 ^y^a Vinegar ixK Lol . LuLLajjj ^ya (j^jLlLI 
(JVL>- ^31^9 .Sour wine S-jj—iLjoVLij Vin aigre 4 j i nij-aJLi ^3 lxL>JI 
Acetobacter j-lSLij~ j . nf) tiLilAJI ^ j-iiiL3 

LoJ-Lc. 3al_»JI LjjI_3J3 Ljj_uSLJI ajjt . joill (Acetomonas 
.(AiLiJI ^Jl ^^tSLII jj-o Lo i mSJj ioljj ,;tl 

j— lc. (j 111 ->.VI J_J_J_LLI ^1 a mi I Li (Jj»JI j-u^s (_ya 3 jJjI 3~II sLajjJaJI (jjSLij 
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ijtujkjUlg ul/gjSaoJI 


birch twigs VjlJI ^ j-ljjt J}L>. 0^ rough wine .^Lcul^Jll 

* J_>JI £ja »1 miT. L^stla^ol <_yl£. L^j I 4jj mi> jlj-o jl 

1 4_I LjuaJI 4 j^IlJIj t^f.VI a < <mj . oj g~ Mil I 4-C.jj-ll ^j_c £jj 1 mi n cilb (_ylcj 

t-Jj^-t T u-a ^|jiieIL<_ul ^jlSLaVl ( _ r ^J .^LaJI (j-* • J^>dl £-a^>* 0^*23 

LiL». Orleans jJLJjjt jl Jlj_uJI c-cjjcjj t Ji>JI <lc.Lu^ 

. Cider jjuL_uJl ^a ^bliJI (J^-j 3j_uJI ^a jjla.uA I ^-Lu^j La^ * j_u_Lll £ja 

♦ ^Ij-jVl ^-3 J^>Jl [jj -C& J J-LC ^jj^-VI L^-uSLJI lj_o£ Jl>iJ <jl £)£LaJJ 

. 4_aj^jla j-ui 4_lUjlII 4_l >. (jy £ (j I La£ 

fiL>JL*-a ^j_oL_oV! 4 £,IjjJI Siluge ^y j < till 4-c.lluo 

^1 ^jLJI <1*>JI (J ill I nLjjI(£V [jj -L &J L^_l3 JA-U Q_L3fcJ (jll-il Mf^JI 

(Jljj? <j-« jjljil CjJ^cj U£-^Ld! (J 3t~l l ^j-a SjUI 

•vb^l 


^Jl LjLjl>.| L^JL>JL*_aj 4 _jJlcVI 4-C.I_u-£3 4IuJl>JI JjLcujJ! (^JiJjj 
L jJ 4_a_cj»j La_a j>j_&l ciUj L)^ O^J ‘l-^-J ^y-iu-u La-a Jjsl CjbelLla 

4 is~i 3 'ii fjsij&i j-j->ji y^j-a .^ijjiji < t < /^i ♦"iii c_jL^-£3 1 

3j)jjvj_a t (B <—J 4_C. j_a^e.a ^j-4 J E —£b (j^alTu^) 3 JlJ JlC oLlj-cLLlS 

lj_A (j_a 4 _j_jIJlJlJI jIjJLI CjLcLu-o C>.a-> cilljJj .J_al£LJI ^-a-<-oVl j-jj>JI 
4 a»UVI 4 jJlCVI 3^1 >,H ^ sj^Atl _}|jJ,| tiJJj ^^ylcv ^jJJI 

^U-uJ^UI «c JaJI ^y£> ^jLgrl mm 3j>jJl>JLI 4_ul jutil 4 _^_l 3JI Cjlj 

(jl l^i "i mi j Vj t(jrC5j)j_jJI ^j_c 4 -lIc (jL-ujVl j ^-Ll^I Lysine 

4_jvl_Iuj JlSj . a 1 ♦ U11 ^Jl 4 _Lo jJl3 4-^LJoI jj-o Ju i<laiili 4-LLuaJ 

Jl_u2J L$jV 4_3j^_Ls 4^ojLgr*t mi 1.1 4_ti^*JI £)J .4 j j_pJI iilj^J 1 i j r A LlcLu-o 


LilJoJj— i lloj! £ja 4.^3Lv. aJ^L-o Jl>.Ij t^jlmll LA ^yA 

4 <^i 3 n L-oUw Lx-jj-jl ^jV (jrUjij^UI ^1^1 jJl3j V-Esherichia coh 

L^-Lo Jiiej ^1 4_jJjVI 3jlil ^_U-£2J I »^jU" , „J * O AUtl <_ t \, n) 

J J i m ^3-Lc c_j I _}) tii- t l- L ^- i J J-Lyal u * M,1 ^r-Aj 3 j-£jL±a 

Cj-aj 3j_^LLJI o 'jjt (jl . diamino pimelic acid (DAP)jl <^>"-^VI 

VIj 4 —'la ij,A I 4 ] Jl_j Vj) ^_<-uj^UI ^a ‘ L* 34 Jjl 3tl JaJulC. 

[I LfcjL^>. (j^-tJI Lal_4J Cjj-5tC 
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liUjiJ 4_?e_Lj_jj . tlUli jJlc. c 33j 3_iLc <_j I _i) ^-Lul aJL».j_a 
j-^LjJi^-jI ^—>• VI i_jj^_£LjJL I L-ol . i_j I ^ ^j-o 3 CjLu^ 

^jVUI ^ujJVI <j-a CjLo^ ^yie (jAerobacter aerogenes 

Ijl& a_je.l_Li-oJI 4 -lUjlJI ^j 3 i_dJjJ^ ♦ ^-<-ujVL 1I ^Jl i_j I j 

4_Lq I Mill ^uj-iVl ^Jiir~ i njj 3_}Lca fU c-J^£L J Ll 

.4^a_<_ujV-II e^i ^V^ aU>, >.lji ^_4j?dLl,l t_j I j 
3^_<i»L-o 4 j^_uj cj^U. L^jV (j^_L>.jJ 3 -ujjiLL^U Lu^j jju^A a_jJ_$_*JI <>jlAj 
Jjj-kJI 1 $ a {j-A V JlJ L^-u<LlU ^Lu^-j^JI ^^3 ( jr 3 ^Ji_3li] 


Cjj 4 to Ju9j . J_*_J L^_ i 3 1 ^ £>-* £)^-io* jJ^_ ujj£Lj 1I £^£1*3 ^ylll ajJul3l!l 

Elisabeth ojlj-JI 3jjl£jJI aid^3 ^jJI (^^-uL-uVI o-st_JI a_?&_uj a_jJ_^_*JI 
Ji^Vl ^ CtiAngl ^ylll ^ 4-uuaUJI 4 -iKJI w a ...* ^ work 

j - ^ - u Ls IjjLjj . Ljj-jllSLlJI s <to 3 a ju>.jj jJodll 3la <1*^ <_j I j 

. ^stlll ljufc ^y,lc a ♦ Ula Zjjjuzj 4-Lt-u L-u VI 4 _uJl*JI CjjotjJI 

aJLl3JI CjLu-oLl^JI jl>.I Ascorbic ciJLujj^ < oVI jt (G) 

J^Llaj ^ Jiir~ t nj J-&J -iLfujI OJ-* 'M 111 ^ L)^ 3 ^ WJjLu ^til 

^ j7 _3_l 3_>JI 3 <tl CjVLo- ^VL*J tiJJj^j ^j-A ? I 3 .^.tl i J_oeJLliI 

Sorbitol JjH_ujj_ca] I j_d> ^^yjLu ^j-a Lie l_Lo j_Aj (Jo^jj, 3 r »V I ^sj^a) 

^jufc ^jl>.I 3jLU (jIoj^lTijj . 4-jjI-^-l^JI diVj-stHJ! ai Mil mi J^L>* 

Acetobacter jl^JJIj j m.^I c-^-u ", j m.I u a m. 3 Lj^JtSLJ cjIjJoJ»JI 

Lot. a_jj j 1 3"dI jiL^JI a_^uj L^* j^l Lajl^Jj ^ylJI suboxydans 

l—uvjJt_a a^>-Llul ^Tt-i£ yiboflavin jl *2 i_j ^^aLLt£ 

Eremothicum ashbyii ^Ij \ At . nLi 

oLjVjJI j_p-V! jjj Jl3j .Ashbya gessypii ^1 j 

jl 12 i_j Lolj . 1957 jiLc. ^ tJiaj <_aJI 4 jL«jujIj 

Cj _s Cj _ <j ,Ljl j^VJ ,^Atl 4j1 ju ^ <oAaLi ^jdl-^^Cobalamide JljjjVIjj^ 

jLl 5 (j-JS jJ-lcsVI (^^3 Jtu J-3 4-i^a^La-~ i nl lilj . 4~j t U1 LlajjVI 

4_jJLLj idilj^5LJ,l jiljieljjLi (j^M i^i_i 4jla i>.jLLaJ! (j!^ir»JI 
<L>.l!lj| J-Jijcj ‘ kUJ <LlLusllLi3 Silxisl^ aJl «1 (nl (j5Uj ‘(ja^ i_xiaJI 

jjjs (J^ L^lLIo «L>.ljjl Ajiejjjj! Jl3j . (^jLscjJ! 
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ijtujkjUlg CjL»9jS-uJI 


Bacillus Lfc-i^o jn \ j mL Ljj-u^jj S.olivaceus. ^jf 

^ j-aielll CjLJU^. 4_*JL-bJl j megaterium 

J^Lb JlSj t 12 (j- 4 CjL l 4^ £-u-^j (^_jL_oJI (J (JjL>JLl 

. 4J jJ_ua_a (^jUJ.1 ^j_a At! | j_A I 4 jL^_lJ! 

j-Aj Ljj_o<LiJ lj ^ (j-ujjlSLJl jl>.jjj 

LlLo-^>L j a 3 JlC.L«-u- 4-> Lull < ts*> cl^Lul t | 

^^j-Ergosterol 3->La ju>.jjj .Blakeslea trisporaljj « < njj3 

L-td-U^ jJu-saJ.1 \jJt> JXjuUm\ fUl \X L)^J . J (jA-alj-UjJ 4_UJ^ 

•6^1 cP- 


cJl-u? gibberellinsol m I i ^LUI IjlA ^ ^yiuJjj 

$.L>. Ju9j 4_ul JlC. j|j_a Ct 1 im! L^jI ^.Ll 1 (f< nj A 

CjLljJJj ^-i-L>JIj 3j)jVl < * M t^t) I^J. l^l °> Cjl m ( M J_UsdVI ^y-3 L^Ll^l 


A J. 1^1 °t Lfcj^_3j jIJ_ a 


CjLjL-JI C7 JLi Jjl£ 4-hToj Jjl£ jIjJlI . Gibberella fujikuroi 

CjIjjLuII Cjj_a (. > « I m 3 tLjfcLj^liw < nrt llj Lfcj_aJ ^C.J-UJ qjQ JlJjJ 31 

CjI mI ijj,ucae-U I ^L^jlL-uVI £)l VI . (_La_iL l3j ^_l*j Ca^J 131 \-XJj-uj 

(jj-4-SLll 3jC^ (jlj J-U^sL>Jll CjLjLlj J_CJ CjVjUUO JlJ^J (j 1 

j_^IV (j-AJij^L-L>JLi 4_>JL*J,! c<*> < I 1 /.t^l Ls 1 tl 
. Luj-3j 4_JLjLi 4_*_>JI 4 -C.L L uo ■?.LuI cJLillJI 4_jJ_^C 

< till . ^.1 JljlII ^Lol 4_«Lk \ <Lu^SLus CjLscuIa CJLlA 

(Mill ^-LuV! jJl3jj 14jjLiJI CjLj^-CJLI 4uiI-L^ 3 ai3U CjLu^^Lj ^Jl3t 3 < iij 

• 3jL9clU CjLjVjJI Jlsj 100 ^yi^. Juj-J L 4 J IjLA ^yJL^JI 

Aspergillus niger j^u jjjLj J^L>- 2Lj^£J! 0 JJt ^Tuj j 

i4j^_ajjJL) filisL^I CjlcLu-saJI lLL^Lu-oJI 4_cLu^j .^SLajJI ^yic. 

I ^ ^ ^ J)3 -a- j ^-SL<-oJI ^j-a (JLj ^ L*3t 1 ^ ^ 3^_Lua^J 
j-SLajjJI ^-_j-a->. Jj^CLlS td^Jist-o 4-a-C J_Lc 4 3- uatiau-uajj . 4_Lui_a 
cLOfLUI a(jl La^ . 3_}jJut_a ^LjT J>U- tChp-L^JI ^j-^> a ^yil LjjjJlj 
4_cI_u-£ 3 ^_y^ CjVI 4«" < »l ^j-o j-aitJ ^_y^ <>Li^jLuD ^ jJl-( cLlLlUI) 
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0_a 4 j \ C. l j^AJ I JlA o' ^1^. ♦ 1 <>»j I 4jjLi]| Cj Lijij-tfu-I, I 

Lactobacillus ^aim^1 Jl3c-l t-ul^ i^L>- 3 _}La^ opJ' p-up-d) p-A^-> 

o-aLt-u £y& (_£p^»l cj^^L<_o oSLaj La^ .p-AidJI casei 

O ,.UlU ; tt j 3jjJI j£L^i JIa _>lj_a. cjjL actobacillus 

o^Laj * 3jLo glutamic <-d_Lolj^l>JI q,^ a-wj . 4_cLd-^JI 

1 £j ,„Vd aUjA^.t I 3 _jIlcVI 3jUlI dj~& * a! ,w\& cjLkoSLJLI o_a 

cjLaLjjJU. jf sodium-half-glutamate ts> tl oLaLjjJL*. t-3-i^j 3 .*La£) 
«4_jjj_jiJI)) pJJ <-flLuaj ^hJ! monosodium glutamate 4_j^L>.Vl ^j-jJu) ts> tl 

CjLp-kiJI Ljj-uSLlH o_a JiitIu_o! o^L$Jj * (^Li_c a A A 11 

Sjutill oLV^I <> L^u a<l«m,ll oLu£J! 6^j .3^U1 ^ ^ 

♦ o) ^aLp o-« cJlj L« Jkj o^La 15 

oj j <>> aIjuLII J_lILa-> oLjjiLj-U 4 j a <lHaV! <? j_a 
Jl-A-TlJU 1_LaJ LaJ .4_U_uL_iojV| 4_C.ljjJI CjLJLa-C. liJJ5 p_A 14Hc. 1 ( is>^ 

L_lJj_3J 1—LTljJljlj c-cj! j->. £_j_aj>- jJLJl jjdJ' I JlA ^ 1c. CjLjjj^LJ. 1 ^ If. 

q*<h» i pl^-pJlj CjLuJI JjLu £>£. p i ii ij 4_c.ljjJI £>£■ (jyiitHj V IjLaIs 

jJ3j . LaLaJ (JjJLjla J! J-t-u 4_&Jj J**>! (J1 J_<_a]| JJljJ Jl3j ? cllLlJj£LdLl ^ylc. 

^t^r, I 3ju».lj 3 j_laj>JI ^jl . 4 3h V a c-ljJL-uLj 3JjJlC CjIj_a jjjj-uSLII 4iL<_u 
t_j (^_aL1_j_S 4x. j-a^c-a ^j_a CjLLlaLLl3 j ^U^jJLj 4_l1c ^^^ j_ll 

CjLcLl.^ 3j_j_a-_>J! CjLjL3_j o' La^-oj-^jJI o-a (Jj 3» a i t ni/n 1 
4_u^J»JI J^Lj^I t_ dr. I Jlc.1 i M a ?\ jJ& i <nj 3^^Q-Laj j-la-^Tl!I 

q-^ 3 /tl a j /»vl. >>j V q-^ 3 /tl . a A h -?>■ ^ 4 jjL>o a La-<-u 1 C>j 

4_j_aj_tiJl 4 _l3j^I JlLs ^JL*J1 o_a 3JjJlC 4_ulJ lC. ^1 j_a 4j1 

qK < <itl <- «l C. 1 J 'L-taJJjJulj Ju^jlj JJ^LU o~A 
^ ^ K tj t Jj) 3» U Jl>J1 c_jjL3j ^uljjLufc^jjSJI ^IjJLl o_A ^ylc. 

jl>J 1 4-ILla ^LlIsJI o_a asm 1 6 J ^ 

^-l35Lj^ oj-*-^Ld! La 1 Lr^l < «itl oLtuiJ^LI ^jMJl 

Op^-iJl o^a-3-(JI 1 JlA 3LUj mi’ij . L)^*} < i 

'jJl 4_3 jj^J!j . op^-j ^Jl 4_ulj J-ufc^j^LII jlji.1 o_a o^aLi]' 

^jla J!La 4 3j4jJ 1 cjLalSdi a < ntl j < n 
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QtwuUlg CjL»9jS-uJI 


a_d_a_c ^jlajuslI 4_uLJI J}LL . 4_uIjJ l-lAI 

^o-lLu jj Ijujul^ 3j_j_a_>J I &JJ& j) LuLLjj-j ^£1 f .\I 

«3j^u.u.U 4-c.ljJJI fj -a 4_u! ju 4 _lU_*_j tillij ^ l9 \j_uV^11 (j-a . (Candida utilis 

CjLs&jVI CjlL u I Ju3j *j-a^>Jll 4 -l.uIu <, * ^ »to ^Lu^U 

£)£LaJ £)l 4_a-i ( nil CjIjJLJIj 4-uiaJI q nl'y a L$_l 3 tiJjLi 

. *\ JulII fjXJ! <- (\ C. Lj ^jUJI £)L_u_iVl £)l 4JLuL>J I 

jJuj c_j CjLu-allLuiJ I Jl>- 4_j_lC (jl (jr^J 4 K mi a ciJLLA 

» 4_l>.jJI ^j-a 3j.-u£ 4 1 > m i C-Jl L o ^ji jJ CjLa-al~H<?ll 3jLj ^trLJl 

JlJU ^1 Jlujjj ^a_i3I 1 • «^ (jI Lr^ 1 * 4 _*JLj CjIjI u-LVI OjI£ Ju9j 

^_j Ju9j 4_cl_Luo CjLLL £>_a 3j-j_a^>JI ^LlL 

l-cjL>JI 1—La>1 _& t4_i£^-tit]l 4 _u2J^_£I ^£ 4-SfcTuj.l SjLil 

(jr\J I 4 JI a»~ 1 nl jLiujV 4 JjLa <LajLLa Jui^ 4 K Ml!' (j-A ^LcojVl 

^ tl ^yC. ^L,Vl p L ♦ n LJS^JU La^J ^jlju t_JJJt-dlJI 

La (JjL-u £)L_ujV1 j * J£ J_aljjtil ^j£ I ^j_a j-£uu JjjlIIIj 4_aJVI 
J_j_S £>-a th i- i i i n\ t U>tl Sj-La^>* 4 UL CjjL^jI JlSj .4J jJL-saj 

CjJl». jJa£ a gy ^j_a a Uj , „\ 2j si <^al c_j! i < . 1 Vj a_^>- (j_a miU 

4-a-ua-t a_^l < n a 3_iHI oJl_A jJ /^i a ^j_c Jul-lj ^ jr Lc. c-JIaJI (jI 

P±L^3 a_ila-c lJi_jJL£Lj 1 Ij_jl3 Jlj (j I (j-A j-a-S I \ , <■ 1.1 La^ t^aJL*JI 

4 utirUj ^j-a lj 4 U < »jILa 

J U <>>1 Ji_aJj . Lj-jL^j 4_La \ Vt tl I ' ^J^L?e_a j_U 

/ a. 1 ♦ L> 11 5^_j_aiv. ^Jl CjLaHJV! ^Jl CjLLll«-oJ 1 ' ^j_a jJ^ aj^SLji.1 

£_<_u!j_J! JJjJI fjuil (jK < n d^LjJLl 4-g&-u-t^ tiJLIij 

^I Jl^c-IL<-u'V ^j^-tTu-a 4_u 1 _Lj^_lII 4^_to ^LfuIuVI 

JoL-lL-uI 4^-taJI <>JlA C.c3fcj>iJ JlSj . 4x.Ijj J^LJI CjLjSLa 

^jL-stTu-oJj *aLU ^L>JI (JjjjTuJ \ (j_a L-'-LtTn.t.La j_a_o 4_aiHit_a CjV^L_ u 

(J-ojhj ^IjJI cr^J Lr^ 4j» a ^it l CjLjSUI 5j_ta^>JI 

-tlliii jj-C. <^i ^-4 jt a Mitl jlji.1 CxjI^ lij . j-alll Jlaj c ^ 1 ^ jJI 

a_jjvL ^j_a ^ 'ic. I (j-uVjJ,I j£LL_u ^j_a ^Ja_u2_JI ^lr. ^ ^a 4 _l2j CjLJ>_lA 
Lij^_aj 4_ia^JI t h* ts~> (_^Lc ^_a_tlJI (j-a (jL-uJ^M 
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4J Ju9j (Jiaj I SJj}*' (J *^J (_y3JI t^yz 

^ d «^v< aVI ^_uL_uVl^ . 4JSL4-4 p ♦ t-NII I jla UIjI * 4j^£LJt 



^_uia_>«j ^1 ^JLaJI Jj^JI ^Lul £jj* ^51X1 3 4-u.gj ^!-4_ii4JtiI 

4_£j—«I» Ju-C.j . ^JL*J1 (j^jj)juJI j i^a t ^ I <>»j ^j| ^L*_LaJI 3 ^_j_$jv 

I Jl&j ^LiJI ^JLc ^Jj) I^H 4-aLcu-<3 J_^LtU J_tH» 

Ljj-uSLlU 4 <; V <^i!' <LcljjJI ( jr 3 4^a' Js^llm ' £_tlaIL_uJ dlt- c stJ (jLi-JJ jjfc jLiJI 
jl jl 4 < 11^ jl ^1 • LX 4jt^lj (jl (3^-^ (_^I<Jlj (jllu-oJi 3 J < n^jJLl 

Seymour jTu-A jj 3 j<« jjlXjJI ^JLal L^ jlc! <ha ^1 «LX iJT Icv. 

^ **■ »>»tl ^-jl^JJ £.!jlL j-uUI ^ ju5> (JlLd ^I Jl itTu-uI Hunter 
^L*_Ld ^LLiJI Jkjj-s dJUbj tciJl 4 < m^U ^Ijic L^xjJlSj ^JIhILj (jSLxj 

.^L-uJ^Ll £jL_u ^JLJ-lLs ^JLu^j 

£jCjjj_jJI ^LljI jI ^1 ♦ LX Cj 1—l-LL-u V ^JlA (JILgj 

4_uLu .il j_« ^JiitlujjJ L^l jL llCL (Jj>.VI 3j,j<^>4 CjUI^jw} L^jJ ^j-uSLlII 
Lg lU - S jlc jl JjjIuJI JlLa 4 j^j1>. _}1j_a jl ^jj/VjJLI JIa 

tU<?ill -ijlj-a c-aL>. Lai fU t^JL*JI jX i nil ^LaL-c-aLv 

U? .<Sj±.} JLl^I VI j-<a,gj ^ C-^jSJI IjLA^^t nUH jUJIj 

CjL>.L>^ Jl_cuJ (^-4^ J-<-uIj 3^-^ Lr^ ‘-^L^-LaJI CjI « n r »l CjLcjj-tai^ 

U '1 miIj (J ^ c L^oj^ Jl^j tJjjlajl ^Jiil ^jlsjVI pK 1 u 

c-JUtlaJIj . CjLLlcj. < ^>JI ^ ur^ Tokagawa IjL>.1£jj Carnegie 

^j-u^-jJI ^j_ud ^jir"«.n Scenedesmus ^yuy*j^J ulLumj Chlorella ^ILj^K JLLo? 

. cjLLiII _« J^tj llUj t L^jIj£ ^ Q^J^II Jj < «< ? 

1 ^~ <v j 4 3I ^-3 1 1 ^ j If. ^LlSJI < n^v-1 l!il jLiSLa 4_^it_ua Cj^Lc 

^jlj 4JL«l^ 3 jlc.1 < 11 <a 4 j Jlc I L^j I ^113 Jlj Jlc. ^1jj 3^-l^->JI 4_<^_l3 JjL^j 

4 K miU 3 ! * LkJ_>.j 4JLsl^ 4 j JlCL^-I ^1 j j| L^oJlSj (jLt^jjVI 
3LL2J l-^j3l ^LL>a ijy I(il 4_ujj^LJ,I 4_uIjl»JI jIjJlI Lr^ c3«^>(^-*31 

^yic. 3jjl^ 3^' 3* CuJIj Lc Ll>-jJ j-tSLlII &jjb I cj L l^ T l ^ iJ.I q\ 
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ijtujkjUlg CjL»9jS-uJI 


L&jlj-^V 4 _JJl_j_LZ1]I pi*Utl _}|jj| £j_a 4_cL^ CjLl^ ^ If. jl jj*-~ , nVl 
CjL?cII11I o' (jr^3 t4_La_u_uJ 4_u_uL_u V' 4-lSLiu.I.' oj • >_)j ^ ^ Jl>- ^Jl cLljJss 4j Jlju 
4 i mi n 3j£j_c 4 j JlC I (jy Jt UjJ CjIjIj <Tv>JI jt pj^tUI jt t—j4_tC.ljjJI 
L&j_lc.j MLj^K gj'j^j 3 j_l^J»J' £jlj_a p-ic- Ij J Ij. L^Lul juc. 4Jj ^^ 
l_4^ . *La p^LJIj t^Jj) i^^JLl p- 4 2LSULI p-3 JlxIj p-c ' 4_u_uj pic. 
ijlWn^l^^pljl j? l£j£jX\ Jjiail p! 

}U-OjKJI ppjj-j ^Lul 4 3K~ pla <-^Lta <j-° pA>^ cr^ c '- 5 ' H.Tamiya Lj_cIj 
p ♦ P_3 o n ^ j c-cjLUl pL£ lijj ♦ pyJ-ll 4 3K" cJb p£. J_3 j 

jjH^JlII pLb 4_3_ul>. 3j^j ^LjLLjjVI p»Uj 4>j^Ju Lo-4j9jIi <. «< m^-^LIqjK-11 

j ^1 t^»4 p_a CjM^I 1—4-U3J Ju9j idjLJjJ I I pl£!_aV' o' p-CjJ 

4_l>.jJ j-tS u il 4-p.iai o-« pLjLjJI o^J * p-^V' p^>*J CuJj)^ 1 <mI1j ^UbjjSLJI 

o_&IjJI cJajJI L^l>.U* pi 1 LojlSj p «^*Vl jSj_c]| p_«VI jT£I p-& 

p, j& pK mi II 3.iLjj p-c p_CjJLj dljj ^LlpjKLII <Lc.l_u.to *Lo*' p£. < <n V 

j mi n 4 j JlC I JL 4 C.VI JU.J JlIc p jjJI CjLjjjSL J .1 jJljj V JlSj . 4_!j jJ' &JJb 
cjjLuo jLsj .(-jj-^JI pJI cjl>J Vjj p-oLtll pIaIdI o_« ju V o^LIj 4^_jJta 
o' (J-j-S p_aj 4 _!L<_u_4 1 ^I♦ Ij tpl^-p-JI 4 jJlC I ( jr ^ 5 jo_Lx 3 j_uol_Lc. CjL>j^5LlI.' 

.^LUI 4-aLc. 4 j JlC ' Vj_Lfl-a I 1 CjLj^SLJLI 

LjJjLlj 4_ol jJI ^]\ 1 4_S_jLljjJI 4_jMJi]I Jj) <^><?ll JlII 

»L^UJI L^JjLu L_n_t£" Liibtjj 4 Izbt-uoj lltlsj-d Li>jj_} Lcbtjj. cjLjjq^joII 

^jJI ^0_tfajJI Q.(j-ij?e-U CJ Ljo^- d ' 4-L3-A I pU . Spuli l_L>3 1 _La J_>.l^ 

Cj1jL.iTlC.VI 4_j p->-jT lx_4 1 \ si. a ij ^cL^TcvVI llu^jj p4ppC 4 o I ^Jlo 
L^IlS^Lcj CjL>jj S L i 1I 4Jl 1 Ha 4_jiLlII 4 j^ItJI I (J ^ Cx^t_iJ c_3j_4_uj . 4_u3j_JI 

L^TLj-^At ^Jjl nil nj 44 jjAIJj pjjJI jl j-^VLj 1 {f‘ +y ^ o-® ^^IL>J.Ij 
. L^-Lo Q^l^**«tlj L^jujjjj L^_aj_rtJj CjUcTJII 4_c.LLuo ^3 4^ r c.Lu-^JI ^LljVI 
L-LaLlTuI o^-Jj 4 3 j_c Julj 3j_c ^IjiiJIj 4-sr <^11 CjLc j-tTsj_c ^_iiaJLj j ^1 nj 
pCit 4 _j jl—csaTLsVI 4-tSLLI ^ 1 c CjLjjjSLJLI jjjG ^Jlc. 4_<_u_ljj a A .^ < j^jTLu_u 
. jpiIL>J.I ?.L3 j Jja^J 


ISO 







4jJlC^LI ^LuVI (j-« ^CjJI Lr^- 

4_jj_j__>JI C_>I_}1 Uj S j a V "i l' CjLjj)^ mi Uj 

t cjL i jj-S Lj J.' J}L>. {j^jQ cjIjjU-jSJIj tiiLu^LujUlj 
^_5 Ju9 4_J_1JJ_^_J_1,1 CjLtlli! I (j I ^ 2 >J 

.(jrOiJI (j*J>La <JLLo LAjL>ijI 
^j-4 ^_J_U21 Ju9j ' 2 ~ 0 \\ Utl t * H fl**« « «" 2 r 1 < I^stl £)j 
{£ j)~ i K A J-UU £)| ^-jJI 

(jlSL<.uJI ^)_C -i^-2il clJM^ul (J Jl*_4_S 4_C VI ^Jl2U! 

^j-a L>- 2 alU>tl ^JJ ^Lbtj Lul - 2alU>lt 

^ jr l>. ^jjjlsLLajJI ^JJL-u U Ja 44_iC.l_Lu^JI 3jL-b^JI 

^L>JJ I ‘“*±5 . Computer <_x^oL>JI JjjlAj 
4_uLU aJsLLaJ! ^1 jLgr” i <d CjVLsc-c 4_j-al_Lll JjJlII 
^u>»j .cdJj CjLLx5e_aj A \j qK tl JlJjHI 

a_Ju_c ^_i_^ij-cjL£UI ^jLSfclujij U,L>.-^I jJl!I ^Lul 
L*JI *1 Jl*JI ij\ La£ t4^llail <KI^~ Mia 
O- 41 cr^- JiUj- c j^aL>«JI J-i-^l ^ 

.^jl*ji <> aauji i^u. cvu. <*ujVi 

L*-a-2-3e_a Jj-JLJ ^jl 1 _AJlxj 4J_aL*J1 (^Jj>U 
Cj IjLalo-J. I J_aHjLJ La (jLcj_<_u Lj^. Ijj 

0j-^J ciJ^_>«J,l JjJSjJI u \ c, ^a_3 (j-aj tCjL-tSLU 




jLuJUIg CjLigjSjjjJI 


aiLUJ! ^ <jLc ^ aaiiai] a,,../, jji^ai ^i 
. <U nitlj ^njjtatl jUJIj CjLjj^sJI ,jj3 <LjjLi,l ^jalla]! (jjs 

t- ( . : ii->Jl£ cl.i♦.< lU11 j|jJJ SalUlt j \l .^11 ajub Sr I '.,--,II ^ J-^li! ii i j 

(j-o ajt^Li <IjL*-j_Lo Lkg^tjj (j^L*i,l tliLoLi-j (jtj_La3 CjLscILoj 

i_oSjJ,l 4ljJ! jJL. La- ja- is-i IjjjJij jJLi jj! . 2j \l .-ViaiVI «Lp.l_Lll 

( _ 3 -s litjjjaJI j»Jl 21 II j j a^LlaJ! LJjLu lil (jIUJI jl <.-'>*aVI 

^pji a:b)fi Vj .J.5-...U j* j-Vi i_>*? aujjj! asiui 

j_& 1 - ■ U>~ , .1 I V I_l£ I jlj .Sj_LC3LjlU CjL-uIj i .ill 4 j 1 Q \ 

(jl fjit i_i jjjlJjjs tiJlldi (jla i4_lXL*J 1 SLaLUJt jal <^>a ^ Ll* 

. L 443 j-*j 

.SJal Li I! a*\ \g~i m aj (j-allll a-JLc. 4jl«ir 3aUll j_iSj3 jjl jjt Jj^/I IJlJ.1 
jjl I ijI c. (jl£LJ jjcjJI (jjs ^11,1 Jj-LsaaJI Ljjjl ^ia ' taj , ,. i ^Ljjs i_jj_l3i1Ij 
^Ja ,UI Lj^_3j Lo!jl>- 32 J-5C_J_1 (jl ^^>.1 3jLo*J J? fUl 
* IjlA ^JLuzj i (jVI (j -4 0“^J • jeJLU (j -0 Lr^* (Jj) 

(J_j_L?c_jJI (JJLfl A aA a 4-lL^JLJ j| ( j.u.4-tlail 3j \y>~ ^ 1 Jl itTn-uL> jl ^yliJLj £)1 
(j^i 1 V ~ II 4_al JiitL-ul ^■♦-uj 4 J 3 LL 2 JI (j_a !j_o^ Ij Ju9 I ^ILa tCr Jj^SLII 
t4^L>JI ^jjJI j I .1 4 Mill 3 jj_u^ 4^LLaJ| Cj jJtjl llilj *^U,| clllli 

J-LllJI J llcj 3,2 ' M J (1>^J 4 CxjI^ 

^Lllil lj_A Ij jIjI jJj . 3j_JJU-£3 CjL l ^SLj 4_tl5eJ 

4_j_*_j_j_La 4 _j_5cJLo <_ « < dljj JlJ?c_j ^j| 4JL?tC £)1 £j 

tL^jJJ t±t-p> CjLjjjlII L^JU^J 4^LLaJI 

1 IjJl^ JlJjJ Ijl>- 4_aJ_3lI,l CjIjI Vjfl ycj 

jJl^ 3j£j-o ^UJI 3_iUI jLitlu-ul^ cilli c^J * 4_3i^ 4JL?tC cilljj t Luj-3j 

a^LUJ! Lj Jl_Lc. c^Jl^ 4 ^j ^ 2L£>Uai] bluaai j %I 

JljJl^JL^ 4_cl—L<-aJI ^L>JI ^Ij-U ^Ij-5cIujjI 1 )«U", > ,.V j_jju 
4 3 3 4J. I jjl 11 ij-a ^ 1 Aj ^ j_j_j Ij^jJ I j Cjjj-oSLIIj jSLdil j ^Lstillj 
^-jjlj 3^1 U.!1 lLLLaj V LtSLIj . 4_jjJl]lj 4 j^L*JI jj"*~ 

3jLuu lJuJLl fj£. J-Utj cillj $.11 j .(JJ-3JI I Juk 


na 





gLuUI ^ Cib9j \ . ift .ll 


Cujj-iSLll L-i-uj ^kli- j|j_a 4 j I I jjj s / a 

. a^lUtl Ij^^j JiLc_j UjJ juju>J! 
^1 Lb Qt n IjlAj ^L>JI aLufu^M ^Iuj 4-C.l <<«MI 

La^5cjj ^j^Lstlllj jujl>JI^ jljil <J1 g^Lu »^jL<J1 IjlJLI 

4_l^ <Lci_LuaJI *Uol b)' iS ' 1 L^^LuLjtj t^-ILstil siLfcj! i _ r 3 L^jujjj 

cic^L-LJ t_£j_<_uj . L^JLa-*Iu_uV «L?e_£L) 4_obbt_c L^J_*j?cjj jlIjil JjlZb (jl j_& 

. 4j1j ^jJt j J-t^abJ' Ijufc (jjfjuit 3 JjJl£. 4ilLol 

jj) t^r. (jbl 4-C.LuAaJl CjL^SLj^II 4-l^-AV' 

BJljJlc 3Jl_a-ojLj I ^.u_L>J I CjJjj Jl^-^Jl2]| iJT £i 4_3_jj?c_<_u 4-jjv. 

<__<_jI j_?c_j Cj Lj^-SLl.1, ' Ct t*> \ Ijl Jlj9j . 4-C. 1 m^ I ' !^£i 4_aL^JI _>1jil {jjc> Oj^jus 
jJ& L-«-t-u^j 4J c£u.u -a C-uL^ U£ 4 Cj L^_* 2 _>J I _}^j_a bfbbl ^j_a <LaLfc 

4_C*.Lt>- jJ (jy-4-i-UJ <J_aL^ J_a Ju9j . 4_cl^il I^A 
j^ljJI jj!j_a <j .^ CjLjj-^J.I jjj JjLlu geo-microbiology 

■ k><j ' J 1 jufc ^j^a JjVI £j-uDjil 1 JlA C<**- « b mJ 

LaU.UtJ^^JI LjJujjb (jr ^ Cx^-t^I Ju3 bru_coll (jrU^La Jtia CjLj^SLJLI £)l c 

« 4_u_uL_uVI 4 _lC.Lu-^jJI 

. (^>- L-I.I lLsLcu-JI £j-A CjLluJ ^yltil Ca-uI CaJ^ - iSL!I (JjlJj 

«L>JLjLaj aLj/^iL a^LLailj (jjLm J 2.t^ ^Jiir~ < >n a^JI 

^1 j_JI 4 -c1_L<a 3J 4_j_cljjJI CjI i (^i ->»i.I j j i3i ->ijj 4-j-cl < II i_JaLjJ^M 

^-Li>j 4 _u JljlXI CjUUJI < olj 4_uV Cj <>»-»-"i, „ t,|j CjLjLa-x^LII 

(j -0 cr^ bJ_bjj_tSLII i _y_aj_3JI c-Jisail JlSj . tj^>. 

.alii ^J^LaUj Bj-p-Vl CaJ^-iSLII Jll^I^I JLjijlI CaJj_iSLII 3j->- 

JljJu>JI CaJj-jLj ^JlLa 1 ^JjLlaj^j CaJj_aSLII JURIST JoJ^j L»" ' " 'j 

(^y-jjuLil ^j-u-lj^JI ^ jjmiU SLII CjLuj_i^ ^jriitAAij jl (FeS2-^ 2 s-^) 
4-tSLa-U CaJj-aSJI jjl i^i a j^l ^ ♦j «Ull Ca^-j^LII ciJjSLII 

1 \1 ^UJI jljil j^l ^jL«-uJI (JjVI LuJu-a ^a ^ mi a"ijj * 

^Jl 4 jvL*. cJLlAj . 4_lIc. Jj t^^ll 4^1 Mill 4^LLaJI 4_o*lj £j-a 


I S3 







ijtujkjUlg CjL»9jS-uJI 


c-jUUI ' t^i U [\ ^Lul jJLa (J_aL*£ 4_cl_L^1 ^jJulXI CL<jj-.i£L1I 

tjpl Jl>JI 4jcIjjj ^ < Utl 1 <>>j | 4 _Lo Jjla ^ Jilr~ < »ijj . CjLjjLi_jSLII (jAjlj j| 
( jr 3 CuJ^_tSJI III .uji/11 JI 4_L« lLLujj_j£LII (j.o po- «lcl_Lu^J j^LIj 

^ *w (j\ {j-a ^-cjJLjj t ^LUI 1 —Lj j_ i _a |jl>. Lu la JL>JJ Ijla 

( jr ^ j ^ to j 4-La I Jlj>. ^Lils Ij JlS (jl_3 £_<_ulj JjLLaj (jyic. ^ JiitlLcuJ lILuj^jSLII 
^ ^Too ^lil 4_uj_^JI cjU£! jJLI oLojVI j^jlJ^. cLuL^UI 4_lc.Lu^ 1I cjUtllU 
4jj) *.of, CjLSHti-o ( jy l]l CjLlia-U I jl ( 3-tlIaJl lLLuj^jSJI (^^lc 


aLul ^ Jllr~ t nj-^UL VI <- <lf. VI -Lli-LLjj-iSLII (jSJj-cd- u J^SL!I 

Ijl^_£ Cr icj . 4 _ljL$_<JI Cjl^dlXI (Ji>-J lj Vj t^LuV! <Lii^c 

^J^il VlU .^jL>JLl ULp. 1 4_> ^ jr lL^ Jj ijjL^j-4_a! Jl5cIL_u! a 

3jj) /«o ^ \ f ^_se—iiJI ^Jl 4 jL$_l!I 4-Lu-<-u ci-LLt-oJ (_£jj>*Lj j I 4_Lu_u4_L« 
. j^>JI ( jr 3 j Ju3 ,^j-u.tJtSLII jl <«otl Cjlljj_t^ 

Cjl_L£j_a ^_lc. ^jTl>o-(- > OjjJlj p 1U C-1 . 7>~ £*J jj| (j| 

(_ < i mi 11 I JlA^) « l_^£ l^_o» I u)> i C. Cm )J-£J I Ju-ljj LfTL j ^_>J I CL)i all ^liI CT <j^-lSLII 

3j-u£ J 4 _uJulU d)Lcj) r liollj jLst^-Vlj j^LL-uJI 4 Mia4l 1)I 

cjVjJil Lcls^ju^lt^l jjjJLl (jl5L<-u (jl c-jLu-uVI jl>-I * jjJ.1 

(jio (>J>U 4 1 iig% (jl .((jrGjjJI 4j Mif, I L-3Jbj CLu^JI Jlu-oL^I (jV 4 j i♦ Mill 
4 jL^_l!I (_^ jlk^VI L^j^>oj Ljjl-t-u LuLLaj^j 3^ ^^cjjJg cl<jj-^LII 

cu iL > .'^ " 2jjj u ^ ~ m (jf JaL>J.I jjjij .jl^iVlj 3jpJI _^=tj 

3 a (^1 SjjuLiJI jjjs CjJjj£UI JLifl (^1 JjVl Ji^intl LfcLiibeJ 

Jo-Lj Sjl M-wtl jj| IJl>- CjJj-j£UI «-La^a_Ia iuLi 

. cLaiitJ J<u ! j^J-o I j »j J t-1 ! -Sjj-0 
d!i,s*i (_£ jJI-CjJj-j£UI {_y s 4_j£.l_LLsaJI JjjJI i_JLLajsj 

4_i£Ljj^oV! 3jjcim tiiLjV^JI dulii 1951 a °i 4JjLk-tiLpjjj5LII <>->• 

LuLLajj-i dul^ Lc^ i Lj) ) 1 a ^Jja 4 < n<a->. ,,." 

^yS ^yiUJI (j ^-init l (- Min; J j) 1 ^ 1 -» JI (jj: (jSUj3 (oJ tjlj (jJa 05^ 1 

4 1 .1 j 4 Cl 1^1 \ ■»J 11-111 CjJj-j 5UI jjjs joJLjlII i. 11 Iiljj Jl>.jjj .CjJj-j5UI 

4-flJa-Laj 4_JL«_<iJ! 5jij^L-uj)j 4-ii2j^s S 11 "'jj 


15^1 




gLuUI ^ Cib9j \ . ift .ll 


<jhLj r*-JL*Jt -iljjl ^U1 ^ 95 Llj-ujj ijr ^ cjLjj^LII 

3^JlSZ-4 L-.L.LJJ Ijj (J7 ^ CLlJJ-SJ 1 ^jJtJLA Jl>- JJJ (cii-U-uSLU ^L.lL>.) ^_jJL>J I 4jila_L4 

cjLHjj-l5Lj ijr-^ 1 k njoj Hornes <_jLj_SJI ^ La ju>. 

j- ^ ^ ‘ A j C :Jtj-cuJt jJljljj . 3 JjLc. 4—La I Jl-uu »U> A?tl Vj ‘^J)J < <i tlSLll 

4jL>»VI LoI 9 Lu1_> IiUj i{j\£ <±<-0. Coj^_t5JI 

J^jJJ ^J^dl JoLAUI 4^_UJ Q 5^ 4_j 1 ^ ^ ^ JJljJ 1_3-L$ 3n ♦ 1,1 cQjliJI 
JlJV I l 3LA_>- £-i_U I l_4^J *(J «l 4 Mill 4jUalj jJ 1 (j_A 4_OVjJ^J_>. C-jf^ J^L>* 
4_uj_L>J1 CjLVjJI I Jljju JlUj j-stJI (jl .jUt-JI 

Jlj L«j) 4-Lt-u Q^-lLq 200 Jlla lLLu_u 5LU i<Lj5Ljj-oVI SjL^elU CjLjVjJI <j_c 
<j_uIjjj>JI j. j? Permian j <^>»U ^ tilta <jl£ 3 1 J^ji! j_t£ 3 * 

jJaj ciL15 *JL*J1 s • < ^ ^ Cjl. jj_5Lj I_ 4 jjj * (Jurassic 

CjLLjj-^ 4jj) <A>*tl j|j_U CjLljj-iSLU 4JjIL>J,I Ijj-uSLlI' C^ajLaO < »l 

JLcu^Ij fU - t a -*- \ Luj ^_Se_JI £ Lc ^^-U-uJ 15L! I jLUJ J-& ^-1] ^ 3 -lJKJI 

^ Lxjjj Coj^_i5LIIj ^j)j< mUSLII ^1 $jju ^j)j< nUSJI juloj -& 

j >-lU 5 <<M1 JAglJL) ^j-33 c-oj-i5J' Lj^-uSo 4-toL-u^j <-dJ5 

c «»1 ^ tjr lL>. cj^ 4 *i < dl J ts* a tl L&LiLLa I-ci«j^-t5LlI 3 jjj 

.cl*jj_i5LII ^Ij3j cjlluj_t5LII (Jljliiwl ^_j cit- L stj t tilli o“^J 

<bl (j^£L j tiUj ^j-o Juul 1 AT< L^j| <. M < *|tl Lot 

SjLU 3 _jJ^j 3 ^]! j-st-til Jl 2^ . J^j?e_<-u^VI t_jLiC ^1 

CjjJj Jl£j .(_i!jlU > ulj CjLj^SLjII L^jic C-M o_l>. 

SLUL^^j 4^)1 ^ t tl 3 jU! 2^L^!-2Li^U! L^^Jl 

. ^j-U-3-ia] I ^ i lX3c^L.uj Ij J-L<-u^l ^jlj ^ ^ J jUl lI ^ ji 4^ 

^j_j_<_uJISLII CjLu^_i5’ 4_jJ3 CjjjJLj (JjLa V ( jr ^JLa {j^3 tiJJjiSj 

1 ^ i ♦ t 4 —ij^-5L l 1I 4jj <A^t tl .iljll <- • < mIjj CL>j^3 d<J^_iSLII Lyj-ujJj 

(jl j__J^Iu_uj Lai LaJl>.I tcii!5 cjLuV ^j^LoLtaj liJLLa 5 I j_a Li^jx. <—3^ 
LiJL(_Aj .^JLlII 0^*1 Lr^ Lr^ dls Ja>a 4_jJLatil ^JlA Jllc 

Cep. (4JLl*JI 4a^_£ Laj-s) CjI jagfc-Jl JJlC I ^JL^-tTu Lu_jJ 

^j)j < mUSLII CjLajoSa 4_j_LiJI 4^1 jJl 4jj!<?Lj-U ^-uLaJI 3 LJj 


ISS 




QtwuUlg CjL»9jS-uJI 


J--uLLjJ! OJlA (jy 4 < «~ J .(^wJjJuVI JLUJ^_i£ L;r ic [£> L> ^ 

30) jJl L^_&Lp3j 4 j>>Ll<-u-U ^s>~ 4j>-L_u_^ 1 ^ c-jjL^j^ 

2,5 ^ \ c. j- T l jw jj ^j_u_oJI£JI CjLu^jSL 4 » j mi a 1^1 1_4^ (4 j ^la 4_>.j_} 
Jew^j l_4_4 4_Uj_3 4_1 jH*_a 4-U-gj l^y-^3 ' N J .^>tl ( j- 4 LiJj_lj 4jU.I 

^Iujj .<Lwjla oLjlt 0Jufc clel^ CjJuxf l_sLL>J! ju>J 

^ylc. Ljj_U_u ^L>J I OJj^LII £jA> ^j-Lj 100 LuJ ^j-a-4-tla ClXJ 3 I 0jufc 

jj)jJl-lJI <j-a 4 3 U m Jjfcl 4 jl^scjj 4^_3_u^1 ^jLcj tlr^ 4_Lu& 
1950 ^Lc c~a& Lajue oj)i* tfj 1 jjI^ I jl ^ 4i^« t i 

:^lVK C-uj-jSLII 4_m_j^ La! 4_jj_«JiitlLtjjj p ^ > <■ l’* 1 

^ jl-Oj^I ^1 2 U 1 JJL 1 oLu^i! l^^J! 

3j_j_>.VI 0 Jl_a> ci<_jL5j t4_jj_m Cujj_i£LII 1 $ *?r3 m ^pil <>>♦!! 3jli.1 

aj-eo 4_dJiitILtJi-<a Jl-l<-u5~ 1 q-a 4jj 3jLU C-lXjjug Ju3 LajjJlJ 

(j- 4 VI d ,>> ♦ £__uL_LlJ! ^_y3 g> />> ♦ < ^jJI jLLU^tSJIj (j-U-a-tTa]I 
Cjr JL^^ L^U^JI uUL13 

(jy le L<v^-Lq J£ Jl^Haj Ljj -uSL J' (j_c (j-Ge4 U> Mil jj CjLuj-iSLII ya jJ e£u 
3j_et_JI _>l_ 3 _c ♦ L 4 K 4_d_a_*JI &Jub 4_L<-u-<a-tTuJI ^JsLLaJI tVI 

Lc1.4_jj_LU ci<_j^_t5LII L^-uSo Lu^_3j 4J5 - dy 3 

4j^J_>Js 1 Ljj^uSLJ Lj j^jy 'lC. 3~&3 dt-j^-l^J I (j-A J ^ ^ 3j_L2C_J I ^efl^-A 

Jluj^jSLI 4j^ 4_stjlj 4J^ lLsjJL>JLI ^a »C-<-jj-t5dU 

j-Clzc-a <^1 lie jjn-j jJe Sj-tstjJI eJJb ^a CjI-Llc. 11 Ju>. I JlSj 

(4_j_3_j_ 3_>JI ^LJLl 4-t.t5jl ( JjLcj)4_iel_u-o 3j_efc_J cLa U^_e>. ^3 .1950 ^Le 

. duj-jSLI11) 3^^3 ^y_Lu^Lj_>iJI ^a->‘ % ^\ 1 jJlSl 1 ^j 1 ^ j jl, ..3 juLC.3 

4_Lijj^La 4 j>.j^ 4e.^_4jJI 3_}ljj ^a llSd^j JlSj 

. U ^ ^1 

(j_a 4_l_il_st_a ^j_5L-o I 3j $>. 3 ^ CuJj-tSLH ^_uLaj Cj Ij-pe-iJ 1 £Jl& 

^I Lv j 1 ig > ^ 4 _u_4jI_UI L^-uSLJ 1 Jj-c. U>3> (i ) 4lLuL>JI 115” lljj .^JL*J1 
3JljJ_I ,1 4_jj_SJ 1 J_^]l yA ciJJl (jib j^JoJU Lewjl^_u dej-aSLH yj^3 

.C-laj-SJ\ t_ ^ < dljj c-JLel L^J CjLil ^ylll 4_ajj_LaJ! &JJb ejL jl 33r.ULl 
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gLulll ^ Cibgj XiftJ I 


I JlX H.Thode j>jj jllL<_uVl £yu Jl 3^ . ^LJ_i dJLufc 
^ 1 /"<i a * 11 ^ j , U> tl X tl j%\ fc> \ ^ 4 <s ^ VI «>»% A d 1950 4 / mi 
(^jl-4- X JI ^Lul CjJutJ JLuaAjVI ciJJj JlLa £)lj LcwjJ^-u Jluj^-XJI 

.CJ Lb^ll] 

j-JlJ «4 » M(U j-jLlalll)) 4_taj>J Clu^JI (jl S-< ^ J Lc-»JJ 

(j-A-gr < tXVlj JJ<-^^^ Jj-o LlJj-^ 3 ^-^aLutJ' £)l « 

*4-Ll.*. 4 4JbX Cjl!i 1 $i\c .' Cjljli ,jjia JsD^L^tX 4 ♦jttMl ^ Jl^jj C^-XJIj 
( j_« 4 Ml J 4 3 i jijX-Ti-j }La CaJj_XJL^ . 4 4JLX I4] 4l^ ijS^3 

Lj^-Sj 4jUI ( _ r b 2 £>£Jj .3j_a (JajMjj (j^_uLj 3ji J-^' <^lji 

3jJ <J_A JJLjI 1 g r a 3ju>JjJI 3jjJI il tciUi ^j-a JJijI CjljjJI oJlA ( j-« 
^ 4 < 11 j jL^-?ej L^_<-uLj^j^jLti_LJI 0jjt ^yc. < ^ ^.<tl *3jua 34 

4_pjj_X CjLXj-c jl CjLHjj_X jl CjIUjj-X ^I Jl_ujj_X 4_xj_A ^ If. :C-tj^-XJJ 

V j ciJjLd]! <> Citb^lj o! jluj^XJI 

£y* 4JjL^ILc c.t-t.u-1 Cj! ^_uJI (JjtAil jJ (JLse-a 

4 i V~ miU Cxj^_XJ! 4 j^IL>JLI c-ljIX (jJJjXj .c^_XJI 

Jl-ujj-XJI ♦ c-X^Lll I t ^ J -<* ‘"' • - •j" *^3 .U 

ci<- l> - 4j»j iUtl cjLLljJI jl cjLbj-X-iJ 4 JjTl>JLI Lj-uSLiil ^jLlII 

4 ^ jr lc 1 ^jlX 4 U \ mi ) cjLuj-X-U 4jjIL>«J» I L^uSLlI' (jj^3 

<- (ini 1-j Jl-uj . Ljjj j-jUa-LlI ^^ 4 £i\ V"U lIj llb^-XJ I CxjISj ojj^^ 

C^ - i SLU 4_ui_ulaJI J$\ t^> rtl CjLuj-X-U Lj-lX-JI JI^IL>.| (jl-Lc 

4_J^ ^jlii_Lll 4-L<-aJ CaJj—XJ 1^ * LgJ V 4 jvjJlJ t ^ < ^j-C. 

^j-uL<- u-SLj Ca-^-lSLII <- • • »ljj L-ol • 4_Xj_uJI jl «4 j»j jUH»^jLtaJJI 4 j >mi 

Lu-J ^IjJ! ^_c ^ 41 <<ijJkl CjLLulIIj 4ji3 1<~> ijy I(Jl tiJJjj 

. 4_jj>. jJ^-uJl 4 -l<-u-LH i ^4-L<-aJ jjLs 

c_<jIX Ljj-LtSLiJ 1 I Ijl>. 1 uto j$\M\ t_jjUo ^jl3j cilli 
ci<-jj— lXJI jjLua_« *1 jM juluj-X ^jj cjLuj-XJI Jj^o 4Jj)^ < <i« 

3^JL cjIj^X- J lI ojjt lULuj! £. M_J_> ^jl3j V 1 ^ X Ij 
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QtwuUlg CjL»9jS-uJI 


Lj-uSLiJI cjLs!J 1 ^£ 2 ju \s>"f \j .^Jl 3 jl<-u£"T 4Jbll 

LjjU_£ ^LcLaj jjl jl <jl^]| 4 _LjL_u^j 3ju_u^Vl jjlI j tcilljLJ I 4 ] 4^^Lc. V 
(jjIo-LJI ^Ju3 JCj . Cu^uSLJI i Hrttt ^-dSu CjI Jluj^-iSLII 

c-xujiljjJ! Cujj_iSLn 4 jUI 80 jj! 

<j^o LkLi^jLus ( _yl]|) tthiobacilli <j «1 < mL^-u Jjl3j cjLCu L*jI 4_uLjjISLII 

J—ClJJ i K H 3jU_U^l £-Aa~LLJj3 L^j ^jjj V Ljj-LtSLj (Jj-Aj jj Atl 

Lg-t-S Lol . (cLpjj-tSJI <;-v 3_}Lc dJ3 Jlju £_u^aj ^<u dxJj-tSLII ^1 
tljul Jj>o ^jJ aJL^ 1 gUi’q Lu jc 4_l>.jJ^_l>JI <__<JL>J! cjJl>. 1_4j JiCu 

^ 4jI ^_u 3j_Lait£ 4_ulilJI 3j_La_>iJ I jj »^SLI 

JljJUwV 2 Uj}U! SLaLkJ! ^ oLu^ii 3U)2>dl L^J! rA^> <Ju£ 
Ljj— lTl^Lj 1 sft~y-~ j ^oll l j-c 1 <-»l jl3J .cjL uj-tSU 1 

j j Mi^j ^13 (j-4 (L#J (jjJ V ijr lil) <j_uJL_uLi^_u L^sdul jl ^jjJUl 

^-uL<.u£u (jVl ^Lll^ I \-4-C. ^_3S_l!I jUa^tjl (jlj I C-cJj-lSLII CLULL&J Jl3J 

(J\L >-I (JS>*} (jl C 3 J I (j| J < U J^LdLLs (J *^ 1 *.\j Ljhjjj-lj 

<>*) Juu CjLLjj_iSLJ 1 jjj-uSLJl Cu-cLs ^<U VjI Cj Jl>* jJ&juJI £)I Jl3ju 

} Jl^Uju 31 < mUSJI cj13jj-i^ cj! 3«U i _ r 3 (Jjjio 

* 3 a! UU ^>1 Jl3t" i 11 1 ^U", .r< Ljj_uSL.J 1 oju!t> £j I cjL3i!1 

Lu^LIj t^ljVl ^jl^J <u!djL»Jl1j 3jjJi,l 4 JjV 1 4_<ia^LLQ <«\ V 1_La 
3j) V> ->iJI j cjLjj^ - i SLU 4JjIL>JLI Lj^uSLJl iJoLuj! ^jL_ajl ci.Ltiuj V <Gl < ^ m ^ 

CjJljv Jl^ 4»j«U 11 Cujj_tSJl t_ m< njJ ^jl 4_3 _l3jv cj^I jl3J 
JlA C Iir i < < (Ij . jj^-uSLiil ^1 Jl3cIL_uLj LlC VLu2 CuJj-tSLll ^LuV CjLvIjILSI ^Jl 
«J «^>3tl 1 Jufc Juu Uu^ CjLjISwoVI 
a Al**,C ^ ^^_5eIu_uJ ^^tl-Ajj sJ .^tl CjLj^j^^ ^1 Ijju-aJl jJILcjj 

l_ul1j j * Ljj-uSLl! 1 JjuLj Cjj^j ^ylll 4 -aL^JI 4-uJulU t- > < »1 ijjJI 4 _uIj-^JL*J1 £)_« 

LcJ lIc CjJu>o ^_yuJl 4 _lL ^ -« J' <>JlA IjjJ 1 iA^jI Cuj-tSLU 3JjIL>JLl Lj-uSLiJl 
cJj-H_>.l (jl-Lo L_<-!_<-uJ-cj jo> jJj . £-ljj\ j JjLLau ^yl^. Cujj-iSLll ^jj^3 < : '< 
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gLuUI ^ CiL»gj \ .i, a ll 


cjLb^-tSUl I jJi! 1 jl& 3jLc L^JIj^l ^nil ^ 3 -u^JKJI 

LaJ l_>o j£ 3 VI L£ I jlj *^cj! jJ! *U! j^a£i ^j-C. 3^Liu-I,I 14_aJaJsl 

oLl^ jl^yi J^ « jluj^I,) cPl <<^12^1» JLp^l 

lj\ »^J) J < ilUSJl jL-LUjaS ^1 3 jLc. L^]|j2».| I (lUSJI 

: j^till I JlA j^till cr^ l^jL^jSJI J^-LaHll a. JtSo 

CaS0 4 -CaS 

IS <_£-IS I <_£ 


j L$_j|j Jl_j_cuS| ^jLj Jo>-^ llil^ 

a JilLaUj IjlA ^jj < n USJ1 Jlujj-iS (^oaju 3 I^-Cj LjjjS_lI I 
.^-ovjjJaVI 

in H 0 

CaS + CO --- CaCo + H S 


^j-33 ^IS t 4 _^jjSJI ju-uLail ^q-j-lI' *^talj 33 >*j>j*-^VI jolLjj-tSLIj 

j| <mUSJI cjLj^j^S j-^VI ^jLl!I Lot.4 jjA1,1 cjLLuJI ^a 

4 ( imjJI 4 _uJulU CjLojoSJI (jr Jt CjLujoS CjLLuJI Lr^3 

oJ-A Ljr £> ^L^JJI jal_Lll 3 j-S_j$ ‘ J JLAA (jr* Ui>k-^ ^ Cj^scj US 
clLU! J-lC. jjjSjlJI Ju9j ♦ 1 Jj) <<oll jl ^jJjj-uaJI CjIo^J^S 4JUJI 

t Ijj) <«M1 (^IjJI Ijufc ij\ 1 nU }Lb ^ jJsj QJJ t^> 'll 

^j j 3 > II a < < <il jij 3 LUj cjLuj-iSLU aijliJLl Lj-oSJI jIjlcI 3L ciJUli 

. 3^ t_ 11..Ij^l ojljjl U1S ju^j 

CjUjj-lSlI I L^uS-Jl ‘ '~" UTlO* Cj1 wA_U-)j_lS-l I (j^SltJ^ 

<ilj-^JI (J-^-aj V U^uS-JI <>jufc 3 V 3^ 2 - 5 J-^4 l-^Ltia 

Lr^-3 4 (^jW^! ^JJ 4_uljjfc V Lj-uSa i^LtJI J Atl IjjSi L4S) 
tL^aljJal Ci j*i 1 cjL aj-tSLI4 ^jj .>.♦!! 3jLU 3^4 <^mU jju« ^Jl ^Ll>o 

JlujjoSLI! Lr^* ‘-^Li>Jl ^1 LaJlLdjj JL>. CxjIS £)lj 

I ^11^^ (^JiJ jj cillli Cj(_P^I 1^3 ^VI 4-l>JI diLolSlI Lc jj 

Ljj-uSo j.4-u JlSj ♦ CjLoj-iSLU 4JjIL>JU L^_uSLAI 4 j>.LlU 4j? <^*11 2jLU 5^43 
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ijtujkjUlg CjL»9jS-uJI 


(jy 5-jJ ^Ltaj J <^>3tl Lblj C-Oj-&3\ 

c_<-t-oljj Jjl! j . Sulfuretun ^lii_Lll 4-L4-<-gjj c^Xtl 3 jjj jlqTuu 

-IJ>j <<o tLfl ^ tV< 11 ^j_c Ojj^j 4_J,LjlII CuJj_tSJI 

CjLLj-j j^j-uj\ lSCJI ^UsaJil £)| jJ pjgP £)| Lulj 

1 ^tL-tjljJI JuJl>JI ( jr lc. (jV! 4 _uojLjJI ^LjJLI a ^^ T ooj . 4-L u La 

0jufc JJLc t ^ d >~ j'-Jl (j-ubtiJ! ^ic. Lc^jI (^^iLstj 

(jjL*J,l J-cLoHj 3l jj_ 3JI ^yic Cj Ju^j bjL^_x£ Mclij Lujj-i£ LaLtaj t>LX\ 
3jLU 0J-A J (<~l£l MJ . (JJUlU jLUJ^_l^ jH-LJJ (JtAj>.JjJLjVI jLUJj-l^ C-xjIjJI 
4_j_i JljlJJ j n! <^n ^ ^j_a Ijjg ^jt Jl2Hjuj «(_ i < nij 4 ^LlA ^JLc. 

Jl3 ^_uIjj_JI cjLqL>. JjlIj . jjfell! Ijla (jyic. (jj£l j JlS ^JL*JI 

^j_4 4_J_J J_*_C Cjl—fll 4-<.a_Uj 4^_Ltf3J jJlj . 4_OJ^_LaJ! 

4 j i <> ♦ U t-jjLjtllJI .j-lL-U 1 L^l^j JljI2j ^jSLo! JlSj 4 jlujj-iSLII 

Ci^ I in jJi 4_*_j_LLaJI ^j| Bjjj-CaJLj C<-pJ V a ♦ < ,Utl tjlSI ^JJ 4_3_il_^JI 

Ji^Vl r,13.^ <pJI j^LkUl gjfi* 2L^,UJI c-jjU^I <jf. J^l citt yi 

^ \ r-^JLcI ^cu^ll jJ^_ j-jlJ 1 

4_Lj 1_3JI 4_jj_la_Lll lLUjJj t4_uJ_*_ll Cj 1 Jupjj-tSLl 1 CjL«L>* 

.^fiSLa 4_4jl^ j_t£. Lc*.jJ^_U 

(j- 4 JlJJL>J1 JluJj^ Jl>- il-JujL>Jl 4 JL 2 *. tijjj (j- 4 (_7 ^ Ml 1J 

(jjSLj Lc d^Lcj L^_l3 J^C. (_ 11 nl^JI 

iS^ ^ cr^ «Le"> I ^h ll) 

(jr lc 4_aL^JI ^jLjJLI {j-A JljJl>JI CjLuj-jj . JljJl>JI Jupaj-& 

JljJu>JI C_<-<-uljj Cd4 >JlA (jI . JuJl>JI 

Vj .hydrotroilite c«-lLj jj^ ^ < «n hydrated ^-L^Tua Juua 

CjLu^IJ ajjTtiJL I L^U^J! ^yj] ^-Lt^ Jl>. ^Jj | 3^ufl jJ^_U I 

jujL>J! jlluj-^ ^.Ll 2Fes-^ jujl>JI CjLuj-u 3-^Jj) 

ol3 j^-u cJ^ j>o ^pJI-pyritizedfossils 4 j1^_lJI Lcf. (Fes ^<_£ 

JlLsjj ^1 JLtlU ^jISLII (jV CjL tluJ 1 ♦ iVdjl«.^VI L^jjj_uaj ^U•>d 

c-JL-sdVI 3jj_uo Cxjulajl dI3 I ^l_ta_Lll ^j_c Jji 311 
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gLuUI ^ Cib9j \ . ift .ll 


tV/tl 3 j 5 Juu 3jli c-u! jJI JljJl>JI j_> LaJu£. C.t-JLl 
{jjO> ^LjJ u L^a 1 J^Tl^u' (jr A, JljJl>J! tliLbj-uJ ^ ^ 

JuJl>JI Jl_u_uI^I JllIjUJ CjLJjj-uJI • eiJLujj_t£L!! ^cl_a-iS (jr ^ 

^j| 2 tj^,,. \ cjIjUlJI &jjt> i4jjl_iJ! Cujj_tSLII Jl_u_uI£^Ij 

(jj) « \ U (JjuJ-uj 4_cI_Lud d<_<u Ju9j . (jy -C. l— L uo jLkj dJLujj-iSLII 

CjJj-oSLII ^ Jiir~ * ,n lillli^ 4 j1 < /'Tt °\' 4 - lL^jl!' Ci i <nlj . 1950 ^Lc CjLbj-jJI 
. 4_U3 ^Lcj Jja L*i£ (j5LJj 

^j_A Jl_jJljlJI 31 mi i (J7 j^ 4j4 aVI 4_3jL^ cjLuj-t5LU 4_I^IL>J,I Ljj-uSLl} 1 

. dUJ l_j 4 U njJJ 3 Jl_p>jJI CjLjJ)j£_lU C<-i.u-J 1 g K Ij t4_u JljlIJ ^JL*JI jjl u^a 

bog iron *-tl *3r., ,.tl JljJl>. ^ <; < »n w 3 /tl jujl>J1 LLuls LoL>. ijJLLa 

^^Ull JuJl>JI LjJ- u 5 o JjL3 JM>. . CjI ♦ 3 M > ii l, 1 (_3lJ->- ijr ic Jl >-JJJ 

3 J, < .1^1 4_u^L>. Ljj-uSLJ 1 J Atl L^IiC. jL?CJ I (J7 £ l_u Jl_>o 

( _ r -3 4 _jLjj5 J-3.J (^JlII LiLjUjL>Jl 3 JJJUS ( _ r b L_j|jli! JuJL>JI 

ciJJj 4_>Lli£ . I Ju-tf^JI 4 j nij c <1 olj 4 l i^ <- «> l±U jJj ‘. ^li.1 

U£ 4jjL 4J^ jj-*j 
Jj (^2 + £ (I Jj) <U ^ 2 ' + 

Fex2 + 0 2 • INH ° Fe(OH)3 + 2Hx 

3" mi a Jii-a Monovalent anion ^ j il ^1 X ^ j-oj-j cu-p- 

JLjJL>JI 3^ JjVl (J i^~i nil ( _ t 3 Lb Ij Lij| jj^ijLijSLII j-^. j^JuJ Ji^) (3^ i><r 
3 jj <^>tl (JjlS “iJEjb 1 UJ^ 1 L«jkl Jl>-I 

3 liLo cbLitiZbjJ,! (JljeiU,! Migll (jjs jjj (_jbll i>V_jJL1_g (LjLiji 35^3 

£JL& (J-Iba ( )i mi i" 3i J_b. q . La Lc^j a nl ^ ^ ^ 0 1 j < mi ^ 4_i_Lc 

j) a i~ Ljj_uSLi 3 L 3 aJaL*iLo 3Lia ajj-LiiLils a 3Liia (^3 aLiLI 

. JljJl^JI j»L>. 3 a a a V ii-i 1 -m nljj 3_3^a 31 0^^?J i3^u£ jl Jl£.Li 

.tilli Ljj_ijSLiJI ^baaj I jU, J i^atl Lblj La^ j-bal^JI 3 ^° (j-u-Jj 

Ljj_uSLJ! ajuk 3 SLaa jjJljJlsJI Sj-au^l 3 L 3 (JaLaJ! j_LaaajJ! LlajJ! 3 a jJljjj 
ifljLalll JjJui 3 La ajjrau 3 a 3 SLJ I agaj Lblj ^jJLb 3^ 3^° 

ajjg Mij ajjLSj cm I III .33 mi j 11 (jabsJI tLa jir~i 1 .M (jjjjta ^aLs. Jjl 3 ^ aJL»Jj 
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ijtujkjUlg CjL»9jS-uJI 


Sphaerotilus ••• o“' i y o-* Cjjjj Ju9j . 4 jir. jj!uJ1 

JjL_ujj (j_u_L>J! jjJ l>JI La^_lcj Leptothnx i^_t_i_d^ 

gljjl gttML ^^.dl (jJLuk. j, i^i« tl j, tl (j-o JLSIu^l 

liiLub Juu ■ A^ 1 / ,s>\\ 4_u_a_uj 4_j_t-oj ^ Jl3cTlluJ JuJl^JI ^L>- ^j-c L^J -^' 
CjUjh m,U JuJl>. 4_lUx. j . CjUammiU JlJJl>- l_sI£ jJu3 L3 na 

oLJtl j ^_j_t!u_^JI ^Lj_c g^_5tj c.t-L>> ^LLaj tjr Lc. jukLij c-J!j La 

(j I C, LjJlj-o 1—l-lj 1 \ i »lj g_Lt-oIL3 CjI * 3 m miUj guLLdl (j_a JuJl>JL 4_uJLll 
C-<_j j^JLfcJLl.1 JllluKI <- ‘ i oljj jjs'*} (jl jLseja-VI 

^>*L-4 ^jIL>o t 3 gjL-uJI (J-t.rO.jJI ^j-Lt-uj . CjLuj-llU 
CuJj^SLH LjJ-U^J (j_a 4_UJL4 Lc.ljj| (jl t JuJL>J! CjLjj_U £jj4 CjLLlLo ^lf. 

jjufc jL-t^JJ (Thiobacillus ferro-oxidans <j_ajl jlj_lo£jI q .< i , mLj-o) 

JSt* C—<—t-<-aJ ^jJI (J^^~lQ^^ »L-tIul £j\J (j^O-gTuJj CjLjj-LjJI 

CjLjj^uJI CjLLaj CjLj^SLXI oJJt j-4-lj j . CjLa^La c-jJGjj c-t-uLVl 

^V-CjL 1 jj_j_lJI j_t^l 4_j^ t_jjt4j <>i 4 -.Ll.lI' (Jjtj>oj ^>»H! gjL>* 
gjtjjJI JlJV. I t(^_tlloJI IJ-CjLj^-L-JI JL>JS JiC-LluJ 4^.tl 

(2 >_a I JljJ-a tiUjL^ g-U-L^ Thiobacillus thio oxidans-^j-u-j 1 j j <« *Cj ? 
jLj_a J-L^l-o lIl-llv cJiJj-La ^4 -jLs ^LIoj J ts>rz j tiJLIi • lLLujj-jSJI 

3JlC.Llu.4J lLLuJ^-iSLII (J>| <_j| jJlt JujL>Jl 1^»4 CjLLllII jLLo_4^M 

L-t-t-uljj (J^ ^. 4 jJu-o jJujj (jjJJI 4 jJj 4l>oLl1I jLJ. 1 . Lj- l t5LJ' 

CjLj^ 4.LlA gjLtJ (j Jl*_4 4-LlU CjL^SL ^j-uLtUI ( jr ic CjLu^jJI 

J I^_cLj (J_uL^_lJ I (^O >L^Tl- lu V 4_J_C.J^ 4-C.Lu-O CjLluJ Jl 3^ jJJ jJ .(_yuLt_JI 
JuJl>JI <_jj ju do.> JuJl>J! CjLUj ^ylc. 4 _ijI jJI ^jjLlU ^yic. 4 j^Tl>lU jLII 
:^jL4J^J1 J-J-UuJ 1J . (j_uLt_JI L-.t-1-UJ-UJ 
gL + g I L-t^ -gj I L-t^ + g 

Fe + CuS0 4 - FeS0 4 + Cu 

CjLjj-^ JjJl^JI L^_uSL (Jj^J r4J ♦ J-L4-ij 4^JU (_Jc.l_JJ 

3jill ^ 4 > mj t- n mIj 4-LlA j^Iluj ^ylJI l£1jJljJl>JI JllluI^I JlA_j La- t ^ 
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gLuUI ^3 Cib9j \ . ift .ll 


SjJLU ^llul (jl q -* >^Lu^Vl 4-c.ll^ ^a ^jl5c!u_ujj Ochre 

4_a T di]l 4 _o*Lj ^j_a ^_oL^_lII 1 VI |j^ 4 j>-L>JI 

L)l Lr^l CjLst-jVI ^jjLJLjJI j j mmj .4_jjL3e_a 4- i la- < -ll (jj^ T i-I 


lIjIIuj-uJI l!jLS_lLj <j_a ^£La-j cJLjJlj ^^-uLLuJIj ^<u JlJLjJjJJ 

4-j-t^aj ^_tl (j-aj . Thiobacillus ferro-Oxidans ^j-u-jl j (J-oL^Lj^jj 

4_3jj_Laj 4-lLc. Jj < ^ -^» 11 ^^_ulj^_jJI £) I 4 jj jJI Sal l^tl 17Ti,.. a ^£, 4_uol_>- 

^-3 Ju9j .4 >>ifl V Ul 4_^vj jJI CjIS Jl^Li^I tliLaLiw ^j-a 4_$jLlLa 

^_ul^>JI tliLse l la (j_a 4_ulj_A L^-uSo <jl 4-tTu-AJua 1964 ^Lc. L_uJj^ 

tliL»--a—>o ^j-a t-ufcjJI ^j-alitlu-uJ L$jIj 3jL>JI 4 j^j ^j_a L^Jj-C ^j^-al 

CjLt-a-^ (j! j-^Sl (jl (jyc. tLaterites ci<-j^J}LJI 4_ijJ ijr a-cuj 4_}jSJI ^ 

jl an i mI ^jLSJI ^Jlu £)! tiiJSj ilju>» 4i_u_u3 tlul^ 4^j|jJI c-t-AjJI 


.C-xjfcjJl ^Jl C J 


}-l1la is ^£> 4jljj^jLa 
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jLuJUIg CjLigjSjjjJI 
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gUiiUI ^9 OLgjiocJI 
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(jUuJUIg CiUgjiaoJI 






^flilt ji*J-s—j ^ ji 


i >t Vi^U*frttClk^Yj£ T J , i } LLjhi 
» i jj 1 ,J Mi J p r-* - " -fr^ 


fl6 















gUiiUI ^ OLgjiocJI 



fJs-W/ 

Oiro'cmiu m red 

ili 

j 11 -* j-m* 


iiphiEf-otiltn iMUiu 

(1/ltl-^^) 
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QtuuuUlg uiLjjSooJI 



: ji-> lUitzoliiu in lupinl jJ f ^j>1, J*! J[ L_,jp> 

Uili *BLdl J* ^ ^jSSti ^j/JL 

1V ** W’*j •f* I 
v#«—J-'jjfr 

t 'H'y. Sj/- 
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gljilll ^9 CiU<)jS.i. n JI 



J^f Jij j} kjf=fc . >1 JJ hf* 1 * 

■ £ J ' .>=* jy J J* 
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jLuJUIg CjLigjS-ujJI 



Clhlimlr-miw m Irranl J' 

^ Jj& *4 Jj ( j-yMl | Jifll 

, ( ^Jj4l;ty 1 mUJi tfuli IfM ) (y 1¥* 

ly r\H - - fr if* ^ -1^- J A ^ 
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gljilll ^9 Cil-i<)jS.i. n JI 



P fMj Hiiciliiu subfilhji-t >E J1 hjH*l\ 
J j* J3±* JiiVlj .(/I t*U4 ^il wJLlJl 

- Ci*-i* . *» A v ju#Ji 



U. Vv-W iijjfli ^ iL±- g LKto bKilttjJll iW 

< p *j j*j*/ V t * ■- - j-i ^ itp* ^ rM 1 














jLuJUIg CjLigjSjjjJI 
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gljiUI 1^9 CiU()jS.i. n JI 


J-L* e-* 

Cowpfli *Lnit 

J 

J_# i_rij 

-i^n: ^ -n ■ t ..f 

■njdN ■ Pw- vinH JiF 

ii rtliln rii Kirmk-n 
isa ranfcn iftimu^Hiy |* 
milfeei 

IhiNImI* bf 
i 

fort-i-** SfMi4*tS:mi 
tlfWHIlI^ if| JSiif HI 
rrK'.’jHur purrftuiimi bj 
>h* iMtt 

IKQCtlL 

(L II- THniFFWJl.GiEiiEi 
IjPmiVWl CoUIKlJl 



(j* 3 -*.ii]its=Li 
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QtwuUlg CjL»9jS-uJI 


Ly l>» 4_uC. Bjji] I ^t-uL-uVl JjjSjJl J_&J p **- £-j_l^3J_A Cl^jIlu 

^L^aH 4j S U ,*;, <VI p_A| £)j jjfcj t liej-ua j_a ^1 _}jju 

p-5e-3JI 4ji Af. 0-5tj_usl Ju9j ijr 3 4 _o»jJj_c*. c_jIJL>.I Jlla Cl^j 

4_o»jJ^.t> SjIlS 4_L_u j_Jla 300 j1a-CLlC.j^.j2 jJo£> . La La-J 4_aj^_a_a p jjJ 1 
djLjl^v 4 i mm I^aI^s CjIjLu ^j-A 4_Ait-tIs CjLjIx.-4_ujjj^LII 4_jJL>JL> j 
4_lLdj 4o^I J 4lj-Jl d_)L£j * 3 a\ 1 ^ r d<_)l^ L^JSJj 4 p j_jJ 1 j^p. 1 j_l.uJ 

«r< i i -*ijj a \j <>i ->JI oLjLjJI c^jLa jlj tJL>.jVlj cjU 3n<nt,l 1 ^ j*4 jnnn 
<J-£ jj_aJI (jr^" Ljj_u£wJI C&1&llm\ jLa-ijjJI qs .aJU ^j-A 4 JjI_A 4_aj^ C-lJ 
jLc jJJJJ ^ ^-A-5tJ CJ Jl>. tilli is^-3 • 4_jjl Jlaj (j-Uar < <j_A j Jl9 

c-„<-jj^-j L^J _i! j_a ^Jl cjLjLuJI cjLLaj dJj^o LLu-cjI ♦ 3 m mi U jLc-^llJLl 
dJIj Laj Humic acids 4 _jJLi jJ! ^sLa-^VI ^ a < <n 4 ^Jlj <_3jj_*_a ^_i£. ^jLa-j^ 
JJbtlJI I juk J!la t j_A ^jLj peat p j .pj-JI ^>j 4- i Ia j lII 4>ju* 

The will-o-the jLlII 1 < << !j . p_i3 <=* > »3\ j_aj 4 4^L^>. juu i~d ♦ 3 r<, ,.t I 
j > -^ *^ -p j <^.^tl *j,r,,.,& Jjjja J5jIL>JJ ^LlJl! ^j-a 4-lt-tTu j _&^ ^ wisp 

4_uljJL>. 4-l»-llU 5jJblla L^l c_*jjJlJIj t4jJilIj-jVl 4-u.t-uJI CjIjjjIII pLk 
3 Jl-ulj 4-jjLa-iSJI 4_o^LlII jj_A 4 _jJLj jJI .Sj^Lj 3^_aH3 CxjI^ ^jlj 

(j-sa_jLua_>* tdlJliLlI I <>Lt^jL^D j^jdl ji^t^U Jj-LuULj 

J_*_»2 _j dcJ^e-Tt-JI Ju3 L^l p^Lj (^j-uSLJI Jol mi irtI -Ln ,T< L^jt ClQ. ^j-A 4_La^Lv 

Cjlcj-Luailj (jl c «j mi11 j_a IjlAj .4_uLuJI Sjlil cjL^SLJLI 

-A Jl*_J ^iukJ_A ^J1 >L/l^ ^LJ_>«J ^ui_U dt T (- > J I 4-LLL(Jj>J 1 

4jjLa-xSUI 4_o^l_Lll (j-A J-&J . pj^_3J| Sj^Lla 4JL>.j_a pj mi^ 11 

t(j\£ se_cu^Vlj ^j_A 4_u_o_uj ^ 3 is*\ Q^Tcj 4_jjLu 3jLa 

4Jj_^_4_uj 4- u -C 4^^5e_<>u^Vl 4 -LlL^ CxjI^ 

j_*_j c_3jJVl c.«-i_aLju 4_u4 _l 3_>JI j * L^Ll>. JlIc a II^JI 
JJ) *>■ JLajJI CjLa-lLs p_J_d^J! (_<_<_u 1 JJ L:r k- c<,A^'j3 (j-A-Lt-uJI (j_A 

tp ^ 3 II p j mi gtl liaJLiaJI jlj lij ,tU» <>>it c *-t.u 1 jjd 1 C^-dajJLlS 

4_p-l_j jj_A p^ul^JL 4-uTuI j_aj Lignite d*jl_L?c_jJ jl Luj 1 aaJuJI o^J 
(j\^LIaj^_JI 4 _aLc 4-AjiitILtjjj ^jJI p^tnll p3 


I 5*1 





gLuUI ^ 


jJI jjv Ijjjij ^Ttjv) £_<_u!j JjLLaj L-Sl 

3 (_yJLc ^lj_3JLI 3jJul«j . ^JjLia oy&ju ^jI 

iU<(>> Anthracite Cmi nljUjVL) ^g.t.u.11 I ju>. ^yilll (jj£j .(^j-luu 

CjIj-JlII ^jLlII t _p2>JJU fU <j-4 Lu^-3j 4_U3^J 4^_ufu^JI tjjQ 

Cm < tiljIuVI CJLcujI LlIc jLt-o^ 44 _j^Ll^I 

M.^ll ^JLc I JlA JuJufuJI <>>U (jl^ I jli Lai . LuL) 

^ylil 1-Ljj T tSL. i J' (ji j£JJL! ^£j>. 4_£Jj. 3MU)/! Lst-Uolj (j_u_jJ >4^ 

(jjjS (JtC>.jjJuVI 4_lljl CjJlcLjj (JT lll Mi^lt jgUU JjtiJI Cu-Ajlja 

4jj 1 4_p*Lill ( j_c aJLoJLl La bfj .^jVl J^.ljJ.1 

2U3LlUI 3j>U 1 ^1 Cjjt 2 lJjV! SuUaJ! 

Ljj-uSo-^yjill]I J<<o3tl (j-« ^jlUl 4idL-u^j 

.*1^-11 j_a-o V L^jI ^1 4jjL^».J 3jj_u2_j V 

jLse_tuVI Jjljjl L$_x£ uLa-SLt-uJ 45 j_j CjJl>.j cLI . CjL*JLu^uJJ jlc 

J^>»j 1 <<o r. C.<-<-uj-C ^_j 4 a 'ia 4 jl ts>°\ 3jj) ts>\ ^j-o L^j-tcj 

(J-xILC/l 4_jT jJj . 4_]3j^>.j t_ < < mLlo aLcj ^y-3 4jt_oa_>«j . (jLuJ,! Ijj-uSo 

cj 1 j 4 K ) ^LlJLI (jl juVj .JjL-JI jLUI jLo] •ji< s>\ LuUJg 

^ ♦jiUH jUJ! ^ < »M^J1 (jjSHI j_A jLiil I JlAj . ^L<jI 4JIjLa 

uV if f.-(Jl 4 Ml 11 J-3tJ ^ I Jl^j >4**M4 Al jLjljUj 4jal Ulf lj„)i t<~\ A ^ -L U3 1 ^Ixil 
4_^_j_3 ^j_3j Jl 3 Ccxi ^j-c illSLII j| Ji£, I 

LdsjJI i _y_Lc c>-»_lj J 1 3" > M ^ j-&j) 4^LLaJI 

jLcId 4^JJ>-J ^fcAl! ^Jjjuu I ClD»-(^j 3.f 3j_A . ..1 ^j| ^]-^il]| 

jLiJIj (4 _^_l1II > >n 4^t_uaJL 

3jLc ^jlljll . 1965 ^Lc c-.<Jt5La ^JlS Q^.JLa c_sVT 4_Lo 

4_JL>-U]| CjIjLsc_3jVI ^j-o !^ <- > i < (M 4_loISLII jLJI ^>*1-La 

jL*JI (j-* ui>>Jl! 6^ j j? ^cr^- u-^J ^ 

Ljj_u5Lj Jjl3j Llj jl£ 4_Lc <-m3m!I tU 34 LjlJu ^jJI L y=>j^\ c^>o 
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ijtujkjUlg CjL»9jS-uJI 


£)^>-lj 4 _j_uL>J I #JJb (j I cii-tTuVj ♦ 4_o.1 (_>lJL>. V! ^_UL (jliull 
(j-a Jo.1J jlld! (j V CjLtiaj Jlia 1-ijo.j.a JjaVI ( _ r i^. jliJI IjlA 

Jo. ^J1 ^o. (j^ T uj) 3j£0.jll 4 iji a II CjIjIjLII 

(jr ic. ^1 JljJI jo. tlLio Vj . (Luj_aVlj ^jllJLl ^ j-u£ 

$:L_ljI 4-^LlTlvI JlS jLill I JlA L-ticI (jl jijaejj .BLjoJI SLIuJ £)lfull 
ethane £)I_ILjVI JiL« diljLc jjo-j <jl * LajIj, a* < »lj (jojVI 3 jj^j 
4_j 1 1 g m Vj-^ » j i U 11 jlJLil 4-Llja cjLj^SLj 3jjo.j_ 4 cr^i propane 
«Jjinll IjlA I ^Jl Lujo. £j| CjLjj^Lus 

£j!jjj nU A/tl jjfc ^jL-uJ^/l 4£L1 $j jJI ClJlfLlI fj < <h*jJ1 
Jjl^ l j r A ^jL_£ Ja-j-lH BLtiu Lc! .JjjJlJL L a - l o o . ^niI tU j ill 

£)l (_yljJo. ^1 £ <_ < I < <111 £0.jJJ . 4 _jJLa_ 0 4J1 < .1*3 cJljU^ CjLjJJ.SLlI.1 

Cj 1—lq5o j-loJL I <J1jo»! tla-j.il I £_uoj Ljj-u5Lil I Jao. ^oe-u ^1 I Jo-1 

Ja_iill ^ hydrocarbons 4 _ujj jli^J 1 jtjll L*jjj 

4_1jAU ^LSl metal carbides o-iL*!.! ^Ul j-utlu LjjLo.i£ c-Ljj£j jus 

jJj_j-jJ I J-toVI Jaoo ^jojLloo. L^l t U fl r II <- • < <>ljj (J^lj lj-A 

Ljj^u^LJLj 4-LoLitJj 4_uljjfc^LII L^-L^-J Lj 4_lLc Vjl . I Jo. JL 4 I 0 .VI 
c__<_t_uljj_j tU nj3 4^jJl_4 I clot_uol CjLbj-iSLU 4l^IL>J.I 

\1 »>> 4-^-1 ^ 1 ♦ tl Jlo-j Jt^j . Lo-jl^u >Lol I 4 ] 

da_j_LlLj 4 1 mi CjLl^_j t h mi^ H {J ^£> ^1>J Juu-dilj 

Ljj- l tSL l! 1 ^C. ^j To o 4 U 1*1 V -a !^£i C-lJ^3 CjL^jJLI jJlA i)! CjLjjj<LlU 
l!jLi£j_ 4 ^j_c. ^UJI da_iill t ^ I-LijI j- j_jlaIL_uJj . CjLuj-iSLU 4ljIL>JLl 

cjL^j^JVI (jr-a 4 j" mi a 4 jj 1 _ 4 j^ jIj -4 tporphyrins CjI_Lj^jj_JI ^ $ > >n 

JjLilLUl Jo>jj V L^jI i4_oJt CjLj^^j< a 11 4_u_u_j_uJI 

4_<jlajVl (j_4 < 1^> Ltfu-U 4 j! t_^j_su ^^alo. ^j-c L^J ^j| jLc_j^ ^_lC 

(J-tO-jJl IjLjfc 4 ^JlI 1 Jj^-4-5 t-t-jf^ILlI 4-0.J-L.H 

jJlA j-jloJI itlaLSill jJlA (^1 3 ^-^ (juu 

1 4_J^j ,_\_^_j 1 1^> A > 1 1 ^ 1 r- 1 ~ < LijjSLA, 1 ^ j, n Lj ^ 1 ♦ * ^ 1 •* > Jl4 lUj 1 j 1 1 1 

. £_}L_ajl (J-ua-jJ I {^£i ^jJuLU L<^ (Jr\_jO.jl 3 -UJjiLL^-l] UUj J-uIj J-&J 
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j>tiiUI ^9 CiU<)jS.i. n JI 


illjLx-a «Lu_jj£Lys dsLiLa^. (J-*-aJ ‘ UI (jj-IJ J Ji"i~ tliVLdo-VI 

(OJtillj CjJjj£UI (jjs i_i£j£DI I jjt> (jjjSi ^1 dol ^,111 tliLiLaJiJI lillil 


jliilj 


^ <£bl5 jjjL t L A / tl L^uSLlil 4_J ^LUJ-A Cxjl£ I 

L-JLcI £)l » t U a '• 1 1 < ..< ( n ljj (jy^ ljj-i CjLj)j^_JJ I OSJH ^^>- 



jj *»■ fiQu-^ILal La 3^-^! Lr^i l£ s j~~‘ L> A > 11 is> j_$_o (Ljj^iSLU 

JjL-u^j <-dJj L^-uSLlII . Cjlj_La-3 4 -ilA (jr i^. 4 j ig j> «JJ uLiAllI 

L^_i_t£j_j j_ulj ciJJjLjj Jl_ujj_iSL 1I Ljl_4-t^ jj <^>tl (j 1 LaI jl>.1 

2-sL^ J-j-i-j U? lSLH* - ^ (J-5LuijJI .Ja-fl-lll SoLa jj-o 

4_ulj_&}U! Lj -uSL J \ <nj .tlitf i?ll J <ntj (^jJ! c rthUL 4 « mh I 

(^A9"Wb.>^^J ^Lu^j ^ 4<mL>»H c_^_uljj (j\ 

C-<_J J^- 0 JJSZ-UD q-A L-ij-Ull uLiiJI {j-A CLxi 4LU Cjlj-lJfcJ 

^j-aSLl^JLl 0*^1 jU o? ^ j-uhi a^i 

1 g iff, <^ M <7 m!I 4Hj>o CjjIoLc. (^jJI JsaJuiaJI 1 g-> t'/> £_lLoI i _ 7 H! I jLV! 

<U<?Ill I JJt> (j-saAJ 4j».lj! £)£_4JJ tUtf fit <jjA Lg_j3 JljLo-Jlj ^ 

jj* c^)J! *La jt s UVl jLLU *UL jl^M ,>2^ 

secondary recovery ^L>*^IL<_oVI 4_jJ1_4jlJ! ^-4-<-ujj) ♦ Lk»jLi» < <? dl 

1 / ^T, 4 a 4_Lo j-uSLII (< L A /11 11 jJj-t5LJ' 4_ii 



^ a i **< |**( ^ iClt Lj-uSLl] 4_ul jutil j '^ 1'♦ 1 1 ^< | ^ 14 ^L«i^C < .“<*< 



CjjL^ J^Li- J-«^- LjjjjSliJI (jL-ujVI jl j^jILo J^al 


.^1^3 (jj: j-i£. 4 ~l a C' . 03 


:2*L*lf<£«£ib$jjh«l! 


1—i-j g~ i ~j . 4-g.l i i^i II jjjjSi (^3 oLijijiLii! 4j a Al Uibcj jlSJ 
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ijtujkjUlg CjL»9jS-uJI 


. 1 / i>^tl JjLjjiLuJ-l ^1 jV~ ( mVI 4J1 (11 4 ^J1 3j-o-Vl CjIjJL3JI 

3l> »~ ■"' j»T cjLU»J! eJJb q-a 4 j 1 4 f. 4 j| £y& 3jl_sVI J^ 


$ 4a Joe_4 jjiC. L^JLajjcj Moj-L* lisj 
! jl^ ^Is Lj_aL£ ci]LJ_A <jl 4_4L*JI 4 jL>.VI <jl 

C^jJI {js> ♦ ) mi ill q <i^Jl u 3^j £)LlJLI jLcj Jsa_illlj ^tAJI 

4_u_uL_uVl jljil Oi J-A ^j-4 3_i l_4 4 _jT ^j3 ^ Lc. Cj Jo. - J « A • • *■ II 

4^LLaJI ^1 Jo-~ t mL 4_ic.l_u-o 4 J 4 f. J^lo. jig-ill ^ is~t 31 

(j£J .^nit-ill L^o-Lal Jlj13j ( j-« J-^oSl CJIjiS 4 -Uj-^LII 4^LLaj| j| 4 jjJlII 
0jjlj-4 £j-A 3jLs^l £yC. Jo-L^. JQ* 4 ^.jtl -j »/ **.tl 

3 < 11 (jl . 4 jjjj_c 4_ulal ^j-c j Jl_u Lc <_ « I < M l jLLaj (jr^- 


^ ^j_4 Ij Ju3 C_jLloI Lu£^^ ^j-cj_4 ^y&JuQ j*LoJI jl J-4-U (_JoJll 

LlU-C. C-Oj-tSLJI L y^2j ^ I JlA ^J-C- > «MSJ1 Jill CjJo. Ju9j «<Utf4 

4 r 1 < «^ 11 ^jj_4_(£-CJI JuT 4 J < 1 Ujj. J 11 4_c. l_Lu^JI Cxjl£j . CjI m < <1 4^sll Jjljl 
^j_4 JjjC_<_u_ll ^ ♦ j > tl CxO^-lSLll ^1 JjJfcTu-ulj 4_La_LJj_4- 4 _UjJlJ I Lsjjj I C-xicI 

3j jo.jJ,l Cxjj-jSJI c_jLl 3 c^lj Ti i mI J Jl*_ 4 1950 ^Lc SjutHll cjLj^^J l 

Llj .(_j5Ljj- 4V! Cxjj-i5UI ^j-4J ^-4jjLb t3jujL>. i_jLl£ c^Lili^l Jjl*-c ^j_4 I 

4_5e_p_j j^fjjJI ^j-4 4_4J^*_4 4 _uj_*JI JjjJI «, ilr.lj LuLLaj^j CLu\£ 


LjT ^ ^jj-ll ^JLLjlJI (j-aJLLlt 4 _£j_*_j 1 C,[lu3 (jr b < h Vif l (j> CjJljwj Jl3^ 

JlJJlaJI L^LiT^I ^4JJ (j-4 JlJ- 4 ( jr lc. I I JlA J-&>- .CxJ^_l5LII 

J 3 r, j-st-j tU 3 4 cM 'vL j Cx_jj_i 5LII 4_4jl t3jujL>JI <- << ol^JI q-a 

^Lc. ^LIjVI CjI m mi 4^11 Ja_<_oljl #tl ^ <1 .^jLajJI 


(jlj JljJl>. Lijj 3 j-4 3 jjjl>. jjiLxa_4 l^LuT^I jjL>o 1963 

^jjLlt-ll^ CjLljj—t-JI ^Jl J^_>0 4-<-g-UjJ I lLj Lc. LcuaJ I ^j_4 \jjfc (jV 3 Jo- J^l 
-CJ-jt-uI Jl^j ♦ CjI m mi 4~>*JI J^L>* liL u jj-aSJl ^>o_4oJ jjl <^> 4 ^ ^jo»VI 
^1 Jlo- "1 < nb uiLp-jj— lSLI 1 jiu-> 4_cl_Ltoi 4_J_4^.-4_3 jL_uJI 4_4j^U 4oc_uj 
4_Jl 4_*_II C.t-uJ . 4_ul_Laj^_iJI 4_uaj5L>JI CLoe-JI Cjlj_uit_4 Jo. I CjLij^5Ll1I 

J^j . 4_*_j_ilaJI CjLjjj-iSLU 4JJHoJLI Ljj-u5LJI 4 _<_p j ^ jJI c_s jIxxj^I ^yic 
-LjLjo.| ciJJj (JiiJJLl oJjLi >L4jj K.R.Butlin* ^>Uj. j . cJ 

t CjLjjj- t5LU 4JJC0JU jjj- u 5L J I ^ I JotTu-uL j (^jloJ.1 ^jloe-o ^jWt 1 m 1 La I 




gLuUI ^ Cib 9 j \ . ift .ll 


^ \ r 1 jj \-i~, jj X 11 ( j ! _a> LuLLj^j CjL^Llo^I (j-u-gjy- 

sewage sludge ^jL>JLl Jjv j composting j^-g-mTu 1 gn ^ >>n 4 -lUju-J^V1 
L$j]j j-A Cujj-^LII < mUSJI cjLbj-^ j_aj) q <m*>JIj 

aJL^>o I ^1 * d * ^ Ljjl <<ia 1 ' aJSLIj ji_ujj_^ 

( j-sal5elt]| 4_j_>.Lj ( j_a «L>JL*JLl Jju 4_^L>. Ljjjua ^jL>JU . 4^J)j-*-a 

4_aj^LIl <?Lj_II 4_j_*^ Ci \ 4 ciUjiJj 4_u_<_ujlJI 4 <^nl <^ - v- C/n «*>o Jl3s) 4_La 
^ jr -tJ^_>o ni a 4_lL^_*JI Ci 3tU (jJilI ^jLse-aU 4 mi i mJ^q £)l La£ t(4_La 
-J-alAJI ^11 I 3^_a 4_jj| ^_uluj <_fij_<_u i ^ ,,, J_c jjjJLl 4 j?c_uj- ( ^SLI 

^1 jJ! ^La^VI ^jJL» LuLLaj^j JLcT^yilllLj o-ju-aSolj I jl& <_3j9jj 

4-d-^jtJ ^£Laa 4_al_c, a A. ^ < 4 i_iU j j- LuJ^ jJj-Cujj-t^LI 1 ^j_a 

m CjI^ JjjJI (jr ^ 4 jl^I_j (j| (^jL>JLl ( j_c CuJ^-iSLII ^LiaV 

4_^jLtIu_c 4_lL^C d<_a-> lXSj . 4_u_L>.VI 4 JUjl!I ^j_a 3 Jl>JU JjIjJJ J I ^j-A 

^jL>J^!j ^jljJLl cjI_jL3_j (j-a Lt£LJl ^-a-stlLllj (jliuJLl ^LuV cj! a^a ten 
jJaj ♦ ^ Lj_3_jj_3 !j 1—t-<-uT ^yjA L-id-Luo 4 3l?r-iJs \ JLU! a a! U>lt 
L:r $ 4_L£La_a 4 _l3jj 4_cl_Lu^ sulfur farming «dt_^_tSLII 4_c 1 jj» ^^jl-lII 
diL l-^I] 1 Cumj^ 3 U£ iMasulipatam ^LjL t_Jj_<_uLa « Ju^ll <jr^-*-i 

L^-ol JiielLt^V CjLLoj jj - 0 Ljj» u £ a ]l t^jd! (jlluJllj CjL>-^l!l]l mm! 

J^>»IjJ,I ^»jjUH ^aLUl .3jL>J! cr^ 

3jj U~ 1,1 ^jL>J,| ^Jlst" i <nj ♦ ^jLar 4 It 4jJulaIti! 4_>JL»_ll i _ T ^ 


^jL>JLl 4 jj)<>>♦ ti 3^m JL>»j «il_<j| jJjIlU Lt£:l_u-iS 4^j)3"U JjjJI 

. Cj 1—LvL jJ 1 j-L-Lt-aTiJ CjVUJI ^-£2-*J (L^jLtSLc (J-lilcuTlI 

u^J.' jLi. u^4' (7) jUJ! o-JL^ ^ c-JiUI 

jLiJl uL^j_a/ jjjJ ^jL>J,l d »^s a o'"*.' t3j-x>.Vl d)lj_u_uJI 

^^lgfcliyi £j_loj_I, L-tTuTa^ 1 _Lq «:Lai ^LlJLI ^Lul lZisz-lL-uj . (jliu-U-i L^jIjlULLj 

^ o- 4 

a 4 jI_3j CjLjjS^II ^.Ic. Jl^Tuu ^Ull 4_td_u^JI 4_ji_^_*JI ^LH_>o^ 

4-jjL^-l^ 3^La ^jLLII Uy** t4jjl <^4l JiitlujjV 
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ijtujkjUlg ul/gjSooJI 


1 / ,^.\\ ^Lul (_y^c 3^L*J! . 1)114! jl CuJj-aSLII <Jla 4_La_u_aJ 

.3^-lo-><JI 4_bL_u^j (jiLcoJI 4.C.1 ( ts~> lUjLjL^j Jl>>! (J_uVJ_ l! j-U^tTu ^Lla 

<_xj jua L^M£j-butanol J^tSJIj acetone i^ILu^Vl ^LLI Lo£ 

clostridium ^£LjJj^- u^ILu-ul ^jj ju^Tu-ujJ£~ 4 _L>L_u^_j ^uVj_1! L& 

j-oJelJl J}L>. L^Lu-o glycerol j m< ^LLI c£a±2 • acetobutylicum 
acetic acid 4LJL>«J! ^ ^Lul sulphite Cx_pjj-t£JI ^ ^jj^SLII 

l>Vl L^Ll^ i^ cj bdlU *ju* J£ o? VI ^jbbU! JiJI L^ll^ 

0JlA ^Lul j-btlil CjI jl qf. ^JiitlL-uJ dJIjLa CjL c.Lu-saJ 1 < C^jI£ 1)1j 

(J I JjJLi 1)1 (Jj) <7 t II j£d»Jj4 VI 1) I O.Q.-4 t*M Milt! CjbjU ^ I 

cjL j^-dLs.i)_aj_JI I Lie. j^-4_lcLu-^JI 4_p-l_Ll! i)_q-£ j_&^- qU l lI cjLLL^e. 


CjLti^e. ^wfi i <n La j-Aj Lc jj 4_LlL3 CjLlo^ Loj!.} Lobelia l)j£[j 
1)1 c_ocj L^jLaLv 1)1 ^Jl 4^L^VL tj-aVl Ijufcj . L_l_Jl£UI 4_b_&Li 4_j^.Lu-o 
-4_i_u_1j ^jLJJI ^ I ^ JuljJil 4_c,Lu-aj| c_JLb l)_a ^le. a JIlj 

jbj-i ^ylil aibrJ! oL^U j SJl)) ^LLI cjL>j^£_ 4I ^1 jiie2L<_ul 1 )^Ljl?cj 

J>!jJ»l j-u3a ^>«j ^y^-4 < njSj 4_at-saj-acLu-saJ 1 CjLjj^ LlI ' (J_LaIL<_u_a (j-qSej 

. jb*V jl t_ > I Mil c 3^ 2 - 3 Lr^- Lfcj_uia_>u ^jLa- t ^JI ^le. JJluj ^pJI 

cjbj^ mi U 4_c.l_a-e> ( jr 3 3jl£L ^ jLgrl > Kj j-Aj-t citric acid cIL u j-o- lU ! q*wj 
^jLq- i SLH J^ jb e T tll t nC. 3jl_a-(j_u-aL>J! J-t^a^JI ^ 4jjlJLl! 


^LLu ^.Lc. Lev..jJ^uj^SLea £-Lu3J dJIj 1 a~4 ^3 l)_aj . I < » < I l)b 1 )!j 

fumaric (iLjLa^uaJ! 1 Juk j-aVl JJ^J 1)1 ^^cLu-^ 

^ia-aev. ^j_a L^_l_i£j_j ^ U ,,, J diLjjLa-x^ itaconic cli_j_j j_^L1_jV! j 

CjLal JiieIL_4j! La^ij t LjjLq-i^ 1 q^3r,llua Leajl mmII l)-a l^LI j a-i Lu j-a-iiH 

lf\_tli_a_>J! l)jJub ^-LLj! . 4_ie.Lu-^J 1 ^1 «<^>VI^ c£Lu.t-u^bJI dsLe.Lleo 

Rhizopus 4_Cj_a_^e_a l)_a l!jLjj_L>_ 3 HsL-uje j ^ < tl II j_eabtH_j 

jjfcj-gluconic ciluj£^L>JI c> 3a-<u>Jj .^1 jlII Aspergillus q .<IL^.j-u-u!j 

J-jjj-jJ 4 I j mi4 1 .1 j tl ^|j ■>• I ( nl-jj^j-L>JI l)_a mi a 
Lie.lies^j-u3x>ijt(l)LaLj< mUSLII cjLj^L>. i)^v 1 )£Lcj^) hUSLUj 
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jj£^L>J|Acetobactersuboxydans(j-ujljnm^lL^_pSLi jjQj 
4j| lij^jj (jjusLiJI (J«—^A11 <J js h^j"<jll £^J-ill ljufc Ll3jL^ 5 jiaj) 
(_yill dllj 3-^3UJt SajjUll dll j diL£jJ,l (jjj Laic. La-mia (jl . 

^yJI diL£j_U alxJt (j? ( _ T i*j I jd>j . optically active Lujds 3 U ,Vi 
4_Lc. ( a i»< II (jSLaJ j-al Ijdij polarized light n . U a~ lull ajjdall i_aljjejl 

. jl_jll 0iXJt (_y3 diljjj^>JI >. 3ia.J <J\ y _i i"in 4jV a &VI j3il all aljJLa 

cul " 3 - Lj-I J) t^ 113 A 1 4_LS_a-U diVL»JI aLa_aaji t 3 l^ll s i }y i nj 

3 dl (_£jl—a_i£Lll a^aj 03 ^ Li^-x 33 >* 1 a ^aVI 

dilji j_ijl L^-i J u>^>^l ~°'S* cr-* c ^ 03^3 .Cwxyz ^ ^ ^ 

dllj (j^a Ljjjj>. (j? dtitlalLaol dill 3 . W,X,y,Z(_£ i(_yaa i^yu tj a ^ 1" A a 

t^lUJI ^tlll (_yl^. -4 3j3->JI jjfc La^-I a "i-a- a i_jSj_U 

X u- 

a * I -\ 



Cr^ Cr*! ( Z ) ti ^ li>haa yi(xj w)j J-a (>“ t 23 ^P" 

32jjJI (_gj ~i i n a d^o j_jAuil (_yJI i li jg"a (Y) (_^ia Lalj i 3d jjJI mi Jiah 
(j-a CdJ (j^ij (j-tLij (a-au^a (_yl^W,X,Y,Z Jj i( _^3 ij J-33j) 

dtK-daj dill . Jil a~ia j-i£. a^jasJI IjLA (jl . (aLujJ-i^JI aLo-lill (_ya aj^j^a 
:^3t_Lll IjLA (_yl^- di^lal 43y^_Ltf3 (j u^t" Sl^a 4_aLa1 

X I O' 

b- (V) 

„-C d 



. 6 . 



ijtujkjUlg ul/gjSooJI 


^jJLs <_j tl 1 ^ a tiJLV a b4- a 

^jlbej ^jLa^ c_t£j-Q (jl tillj ^lr. . I ^Ic. 1 a 1 . U 11 L^J U" , ,,~ 

CjLcj_a-3c_a jl) 4 3l~ V a Cjljli jujLj J </Vm (^j^f 3jh 4^1 jQ (jjJjS 3jb 
4 jjj_usj J-udVI L.u^pj| <_yb £)5L)L3 j (jrCu-ufc ^£> <^-4J (CjIjJlII <j-A 

4_aL*JI 4jjLaj£JI L^-t-^lji^ 4_p-l_j (j.4 ^jLl^jI mma ( >^JI • 3lj_l»l (_^b 

j—i lil>jj JjUiii ^_lc Ijla jiLo ^jL ^ slh l«ju£.j « »j) <<mi 

4 a k Wl ♦ 4 jjLiuTla i <, M n ^j~A Lr^ ^-iLc 4ulb 

jl j—Liuau L^jLs t 4JjLcJJ ^u-C CjL^jJ. 1 ^Ji-SteH< ,n J1 £_u-aj jtv 4_u*. jJj_uJI 

CjLIj^JI c-JLc.1 £)l j_btjJ!j (jjJ tU 3*4 (j-Tmgfl (^Jl^J ^JLgr" < in 

JUjJl ^-<-a2 j l_3^ju La Ia.la^» ^-aToj (jt ci.Lcojjj 4 JjLaTla 4uj>.jJj_uJ I 

. molecular configuration oLL^^Ii CjLujjj ^b 

CjLjj^JLI ij^ju ,jl (JjVl : ^j^-L-Lt-ui Lu4 U> /tl CjLi^J.1 j j «>*^. < 

j-l^U ^)_A ^£La- 5 (jJJjUJ JLuiit ^-<-o£ 4u-t-A ^_yb Cjlujj^Jl ^ 1 Jl^Th-U 1 

cm i m!I . LuU. (j\ 3jj)^ jl>.I tiJjIu cjLj^SL J lI U!pjj)^ Ov J 
£_<_uu_j 3jLc L^j Lb JjLaTla ^_lC LvuLj £_iuaj (^o. CjLjj^JLI (jl j_& ^jLlII 
lLLIuJ JlaHajj (3jLc (J1 a Mitl |<w ii^ Sjjj-sd) (j*Ujj) «^tl 3 Jl>»Ij 3jj_us 

4 r>-1 ->■ >11 4 _Ll$J 1 ^lr. ( Jj_i^ t _>Jl ( _ jr Lc. LJLc ^ijLu^il ^b 4 jjjV1 

. 4_LjLaJLa j-jlC. 3 JljJlc j^lj_A LajJj j^j-A L^_tb V Jibj 

3Jlo^jJ1 4- lL a j lII 4_ujjjiL(.l > ' JjL^jjJI 4_usL?tJj 4_cwjJ^_uJl JjLo/jJI 

. L^cLuV 

1 ^ K tj tCjUfcjVlj 4jju^n Lu4 U Ml r 11 CjL^jJlI ^yJJ ^LbtJ Jlbj 
JLLa-j • La 4_aV 4_L_3JJ1 CjL c.L_LuaJ 1 ^b 4 <j 1U11 CjLjjLa-j^JL Ci i (Mt 
CjI j 1 a ♦ tl h < <ij c_bj_«_u L^cLul (j I jJujj t4 3j4jJl CjLjLaj^LII ^j-a 1 a mi4 

Jl-iuvjJI JL>Jsl Ci mi j I 4_u>. jJj_uJI CjLiLaaJI oJd> * LajIj 4_uvjJj-l-lII 
CjLj-a^JIj alkaloids Cj! jujJ_3Jl J * ^j-stib tC jL^^SLX 1 4_jb ^jJj ^_pJl 

CjLLuJI £j_A 4 jj^VI ^yb AjjJlXI 4ujlj_lLJ1 CjLscIIII ^ j-uSj 

.cjL^SLJLI (j_A 1 ^jl^ J1 La^ LaLaj cjH^-l>J1j 
L^ lcLuus ^jSLaj V 3 jLa ^LuV CjLjj^LJlI JiitZu-ul J-^^J 
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gLuUI ^ 


4-j^-ioJI CjljLiaAl £)I .j-lLsJLj 4j^-pJ1 CjljLiai,! ^Lul j_A CjLjjj£LJL1 j_jju 
L.k£j-J jl ^jo*' <*^L)j^£L^ 4 CjLjjj£LlU (j-* 1 ^n jl j-a 

I Jodj j^LL^i-t-Il Jlj L^ . 4-J jLc j-±£- 3jj) <<-«n 4-11*^ LjLtoi CjI jLtiaJLlj . La 
^-L a-O £yi£. 4^tUjj . 4 j_uL_u_>J 1 Ljj-uSLiJI Jluo tejjjJll I ^£^j 9| (j-° 

^j_jJLj_cu_uJI 4 4 < mIj ® (j?->dl Lf ' r ’ (,£jJI tiUju 4_ui1 Mill 

£>£]j 4 jI ji.1 4 >JlA Jiu *-«m jUAtl IJlA SjljJlc. £jc]li_Aj) Penicillium 
C-JiLS - Ju9j ^(LlcLu-o ^aitlUl j-A *P.Chrysogenum .<_j ^j-ic 

i <<i («!1 4 4j cjLl^IjjJ! *LLsi 4 l^u4ooli]l cjL l ^LII 

1_La q^> 4o.L>. }L£> fU <j-oj tCj^Lse-caJl 4-jjjLa-4-j^-L>JI CjI jLiaJJ 

tjr 3 Jiaj <_^Io-LlA ^ rtVv’ij .Cx]LlJI J-t-a-iH ^-LgJJ Ljj-ti/1 Ju9 L£ 4 l_£_C 

< ^_L<-u_Ll] \ I 3j 1— uj VLj-cjL 4_td_Lt^JI 4 -l^-aV 1 Lkj 

.<^ I 3jjj cj jo.I jl3 4j I ^ !j t^jU.^]! I 51 Jo* i n) 

Ljj— lTl^Lj Jjo-j aj&jJI ^Lc. 1 4-4^ j_cL3jl]I pI ^yz I JolJ Jl^j 

.(^alaIoJIj cJliJ! 1 All 4 _aIoo 4_uuLo jJ jlajjJj 4 _ajL3j 

(jl j_A da,. x.j Ai-j C—/—t—<-4 lJ Ljo.( jLL_u_uJI <— 

3 • tl CjV^L_4 _U £)| Li] 4i^^UI JJ-oVl jj-OJ . LjjU-£ 4?^_ui200 I Jo Ml»tl 

tUjl^ Lo jJl^ t 3* ts~> 4jl_4jMii 4^i_(j irLL^iiJl 4-cli<0 i)^Lj 1 4-^Jiir" miU 

jJbuj 4 _^La 3J1 < <io ^.uatiUj (_ m mi!I j .fleming L^-lI^ 4J^L<_u 4olUj 
^1111 <^i3tl ljr ^ lij^J Jl^j .4_tojJJ^tiI 4x.l_uoJI ^ 4ij^_LL> 
i 3 i)l 1 ,n (Jjol 3jLuu j! 1 Loj^j ^Jl-u CjLj^£LJ,I (j\ cJlj^ 

Jj_uaoJI t«w mi 1 _^ia . (j-41/LlII J_uai]l 1 $ Mi^lij mutation 

4-l.u loJI ^j|jill ^yz L^oliil (J^j jl) Juj-j mutauts 4 t uj^£Lj-« Cjl^iLa ^ylc. 
jt j_l9L3jlII ^jL3j Cjlj-iis ^ jr L^. Jj-sa^tj (j! ^jU~ < LJlla 4 LaL^J jr\ \ ( M mU£ 
cjL^SLJLI cjVM4.J (4-lluJI) 4oJL*I! ,. 4_u^_c jlI j_45 ^JJoo ^^ill t*.", ,<^ 
4_*_til jl 4_joe_c4ua_uJI 4 .a.miVIj j? mustard gas Jjj-oJI jLc Jl« jI>4j 
Jl^j .CjjJII tjyz 4_oLllI CjLjj^jJlI iru j-3oi ^1 4_*_i/I jl LsLo 

3jJu3 CjI j ^-Ljo*j 3-£>^ ‘h- 1 L)-^ CjI^_3_Ls ^^-Lz. ^j-LaJI 4 ?Jl^j Jj_uaoJI ^>SLal 
4^ojL3eTu.u.U 4_uj)j^_ji,l CiV^LtoJI . Ljj_4i/1 irLLutlJI ^Lul 3 jljIj 
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jLuJUIg CjLigjS-uiJI 


. 5jg.^ a Jl»jj dlj-ik <L£.Lt_LiaJ! t _ r 3 

I^"»■" • * ^Hn^-fiLLo <L*_ijVI a ■ ■■ nj ^\JL_u_liJ! filial ^aa^g 

j_ti-jl) dL*-3a (J-Lc- j-de T iJI 4laLjjj-<ijjLiLo i_3_jjJa a 3l"V a dV^kj/ 

( j j _Lc. a.1 T~i i (i 1 JL9 JlJLJ 3 \ 4 " mi 11 file. 1 I i )j)l < n I ^£L) . (^_jIjJI i )Ll!I 

Lullajjj fjJs Beecham j>l I«'|J <i£j_<Si i- I -a- jI I JasLuaJ (j£[Jj (3^-^ 

jj ^lajV t 3 .^ ^ 4_g>pgJ^gjjj^SLus t 3 .^n a_3jj»k C<f. JlLiI Ju9 

tjll him! sn_£ja>. j^ojj -ilSjla Sjijlflj 1 g />! «_i ^ mmjj . 1 1 m nil sn_£ja»J a 3l~i->J.I 

•.Jj Lf^jUaSJI 

vS 

j.jj j.jjJ.jjil/Xc xiljil 

1 1 ' ’ \ . 

s i3. J-*»•! .a.:) 

/ \ " 

R-NhCh-CH/ n C(CH,), f 
1 1 1 

C - N-Ch. COOH 

II 

O 


(j-ll mi i 111 £_gj jJI 1 ^jj^j3 JJlxj dlj jJI jjjs <tc.jaaa*jj (R)j ^ i«~ ik-O. 

(jl <L_Lljlx a_iaaL>. ajj-ik dV^Li-u ^*1 Jl3t" < nLi ^£kag .^jLlJI 

Lc£ aj-®jj‘ penicillanic acid d-u^l j m Ml (j3-i <>->■ a_daj (jknJ! JjtaM 
<~s 

\< T -»j -d >ii 

ij. o—.xi) 

s 7 

Nh. Ch -Ch/ ' S>s C(CHj )j 
2 I ' I 

C-N-Ch. COOH 

11 

O 

.(R)j jjLSLo ( _ T a (H) j_j tiil—Lik (^SLIj (j* '. ■. Ml j-&j (j-uAi aJ jjl' t\-^V 

3 1 ^ ~ ' ^j-O. < d I 3 ‘v \ j ' p ~'M a L 4_j 1 Cil d <>» 11 £jja SjLXI 0J-& Ci i h j 

dll ii~i Mia fjja JljJjlII jjVI . (R)j dLc.jjsjaj: (jjs 3jL>.|j l^j 

dl_c.j_<iJ^a JLi-jLi tiilij i4jLgiiill ( _ r 3 ^133 V (_y3j| a 3h-LM ^ |,,,; j|| 
fUk I j_& J-»-3 J-iaj •(_) (>ll 1 nijtl Cl I Mjt (R) j (Jjt-o 
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gLuUI ^ Cib 9 j \ . ift .ll 


Ljj»l(SLl!1 Jljus (JLjl£ jl\ o' ^a^*L>o 0-^3 t^LfuTuj 4^^-Lu 

- ^ | , U11 \ M | (Jt ILajLla d^e-u^a I Jl3 CajI^ ( _ T lII 

4_j_>. jJ j_j_j j j-SLjJ.I CjLjJLaaJI <j_A Lsejj-o 4JUJI i-illj LLa Jiitlu-ul JlaJ 
juv ? chloramphenicol Jj j j A ^ |jjJLSLl 1 (j L£^-4_c 1 > 11 4 _jj L^-pJ 1 j 

L^jtluajj .(j-\ i < <1 nil jj)^h Jlaj L^Lou^I ^aj La (jLc.j»<_u 4 j^- l >JI CjI jLiail 
Ijl&j .Streptomyces venzuelae ^Lj^j-La jh j m< jLa y^j3<-uu Cm.imLaj-Lu^V' 

. (j-\ i mi nil L^_l3 j3Jj V (_pJt (jjjLuJI Ij^-uSo J!La) L^jSLJI Juls JLa^ c-t^J,! 
^H-LJ J_Aj LjLa- 1 ^ 4j>.LuI J.\ 1 M»H (j-A (J_u_jjj lj j (111 Lla-U XL.) Lu£jJ 4J (j I U£ 
cJjLMI clUj j_aj .cA^£_Jll ^ jLa^I Mj a^ll^JI ^ 

1 ^i ?a CjLIU Lilj CjLiLaaj 1 ^r.L-Lf^a ^£a 4j^jj>JI 

j^L Jj La-a^ (1963 ^Lc I JlJJl>. l_iLua_A 59 (Jjfc-<-u)4j a 1»11 C«i^r mi 

.4_jJjLu-aJI ( jr 3 4 j3j3^ 4 - a - lS C - < -p I ^ jJI j_A ^ Lu- ua IjJlC (jI 4 mi &jJl ^Jl 
^ I j_A J^Uuj .4 j^J 1 cJA^i t C)\^\ <> 0? VJ 

. 4_t_JaJl 3 JljLaJI CuIujI ( _ ;r lll jJJ ciJJj 3 ^j>-j_a 3^5Lb ^ylg. 


L^a-u^jj . 4ja (‘1 L^ialj l^JLAJIj 4 j^l>JI Cil jLuall (j_A < mh^I La JjI 
^u-LLljv^—l<-uI (j-* 3 gJ^jVl ^yeajuj penicilium j 1 j < u m n }y <j_A dib^-la^ 
(j-i.Lt.u-LJ \ (j-A (Jl^j (j^J-A * ^ (j-A jLl^l 3 jl^I(JlI cjLj^jJI ^L<jj .Aspergillus 
jLiaJLl t>ljLA (jl^ 4 i of, ^A-l2lLcuJ LaJu£. Ju>. (jJLtuJ-uil (jl 

. Lc. yj-us ^Jua-L^jllIo VIa^ (jjSLj ^pJI Lj^-uSLJl ^jI ^LLaj ^i-L j^-uSLlU 
(j^JLu_uJLj 4^-u.tTu 4 j^_l>. CjbL-b-A Cephalosporins oLuj^-u-ujJl 3^11 La I 

^jL 33 (_pil L^-uSLJI ^.L^j Lxlli: .j-uQJI Ijj > M 1 j_a L^Jj 

V (j-A CjLjj l^i 4 J (jCLt_aJ_jJl 

Cephalosporium 


polypeptide antibiotics tiiiIdMaMaJI iMU 4|^>JlyUUlll 

ilil,^use_4 ^j_*a Ljj-jUSL) 1 ^ **■" < 1 lx.^jlx. ^v_X. 1 ^ 2J-& 

Jjiju 4 1 ,ni IgUr j .;_£>>-1 Ljj-uSLi jLUa SJLts iBacillus group ^nl. nLi 
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jLuJUIg CjLigjS-uiJI 


V c_^Vl «ys cL>l£ |j|j .aJiJI jlJ l^. <Jd33 il <-< l3k;t l 
. 4_g>.jL>J! Ci 1g»" i 'il Ji3a i ii ■ -■ 3jujJ ^ i n->Jl (jjs LiL>.!j 

gramacidin j i» Lolj^sJ! cjGLdaJ,! ojuii aJLiLol (j-oj 
.bacitracin ,,nt lj polymyxin 

Tetracycline antibiotics (ilL«i&Mit jmit 
alia cL>l£ lilj .broad spectrum ^jlU oLluIj ajg-p. ciibl i3a e'j l& 

(jj» LgJl <>11 ill ^Li ji2a Lb a U3 jjL*JI Lj-pSLlI L$laL*3 
La LlILc. ^II!! 4_j sjL id 1 ajj-pSLd! y 3^. L.^,..11 -1 ■ L.V 1 J_.a 

jl j-LX-a ^jLa^i^ <- i jSjJi CjGI iNM .oLujij|j_mJ! (jialjjiVl L_a>.Lixa3 

^ i"i" d JlIIj .(j^gj^SLlI dll^j yA ajgSLa 3 1 i s-T, a CjL3L>. £JjI y-° i—ajQj 

(Chlortetracycline ^ j Kj, „ j ^33 jjK) aureomycin y. , njLa^jjVI jb*bL^! 
i . t-l l ^ (Oxytetracycline y ' • " \j~~ u • jO terramycin iimLoIj3JIj 

jjJ! S.Rimosus (jxjjxalj •<_)-" J Streptomyces aureofaciens 


Glycoside antibiotics til lid j^SJUlf 
y Limit (jrILllI jLball jjbj Streptomycin bA^Loglj^j.uVI <j! 

actinomycete yu gjjjjx*. y ,m , hjLo ynyu-u :Cm m_t La^JLuSVl aaLijS! y& 

3 _i , U t l a~,^j3a dl j £_aj L y 1,; d | ya 4pu-u jii£? jii£l jjkj Streptomycic 
j»jL 33 Lj-pSLill yjs Lc.l^j| aj| Lo£ (jjjJI £^Lc. a-i^sliejj a ajt^c 

. aJj_K_U y ^ i II 11 d)L!Ljj^>. yja a JJ~IT I Loa LjjLa_j£ yjuA-Li . y L II mII 
i_^La!j^ ^ ii j i ii jLogllijlLm ajLL^ajj c_uji9 

(jjs j-c,V jjkj a; 3~^ (jSLaj }La aja , nil juaui y&j Streptomyces fradiae 
(jcui^ujag-Lll . jLsJI j aL*js^M £>lc. yjs jt^ia ail LaS sLkjjVI 

(j-o ^a erythromycin y . njLaj^bjVI La! .ax.j^J.1 eJJt yl\ Novobiocin 
(JjJluJI ^^Lc. ( _ T a ^ lXst~ i nyj ia£.^Jia>JLI ajL^l Bjljjij ajijja j j ajjLa^^LI! a_o.ll!l 

■ ( jMji i i j Lq^IIj ^ ii i" v- yA 1 LLi L^IS al^gJ.1 i>JLAg . y\ 1 1 n i jl l ^agL3j (_y3ll 
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gLuUI ^ Cib9j \ . ift .ll 


CjLj_c^ g-Tt-u 0 Jl& dsl^ALs ^ic | Ju9j 

d ^ 1 < ,^>tl L^aI Jl^Tu-uV (j-A-t-oJLa^H j^Tu-uV 1 

Polyene antibiotics ^*L*J*JI 
(j^ol~Mnt Sjjjja dsLSjji Streptomycetes dil/i.M_iLa_gILijILmVI (_pmj 
djl_il_uo^l ^ALc. ( _ ? _3 O^aJ V* i ill JdSj - ‘*il jj t-« Atl jLl^s 4_!1jl2 i JLluj ^ I 
. t ^ - t~i TI l_c. ^j m i Ls^vTA I 3 nystatin < mj i I I a m i ^ . 4 j^ fi <?tl 

Unclassified j*£ 4ri£n»utdUto 

j 1938 (j-oLc. (jcj Sjj^pJ! diULUaJ,! ,jji 4 jLoj <_kli ,j^. jj_>L2j dij^lb 
jj! (J j -a-~ miU (j^aj .(_^_jLacI<Jl ^LLVI 4 JL>.jjs ^1 54 L^_La J-aaj JLSj . 1963 
J-aljjJlj . I £ ia 3-aujjjJI dilal lAll ( _ J jSLlj i Lui L t-La a >. Lfcj^jij 

. (jUaj-odl J^jjl jj a iA <- m i n~ jl <LlcsL>. <Lujjfcl dili SeLdai,! 

i3j a in 11 ' A-l (j » a ■ >> .~;,~,< 1 La Jj l-actinomycin ^ mjLaj-Lu^Vl L)^J 

(J-Lc. (jP- 11 diL^ejVl (jSLlj .Sj^jS 4jlaf. aJLjla 4J Cjj-u-Jj 4"njjt-n 

SjdtILU CjLjVjJI (j^ 0 mitomycin i m jLa^-HjLJ.1 JiLa 4j < m J^l dlLjfsjjj 
^Lstlll u^jli dol j^j)< "II jL>LVI ij^a olivomycin ^ ..ijLajjLdjVIj 

( _ T jkj . Lt-L-aA- diLjfSjJJ tfJUk dil"j i "jLaj-i-pSVl (jjs dsV^Lau . (j’sj il^VI 

j tii-J-j-LSLi \ g_j_jj_ll (j ^-i a • >- JA-IjlIJI J^Ls- LH 1 (J-a-^*-3 

.jjs-LI! (_y3 (aSLs^jj 4 _l^JI L}L>JI diLij5La ji>.f jjkj i(ribonucleicacidRNA) 
1 J '.U >*Q j^jJI Ja-i i n~t abj^sJI i"<l d i>»t I Lai 

La-^ LyLa-J^ «L>.Lijl ^tuJ JLp.^11 J-AJ i^cd.1 iA a j-Aj 

(j^a j-A-T ^3Lj j-Aj Cycloserine I ^ j . <i 11 L^J_aj . ^ j ^ ^_a Lj_^5j 

^ ti I °iI L)l ct^ (j iij t .oLa_gILijILi-uVI 

penicillium griseofulrum (Vi A Uj_j pj; j I j . .i h 4jtluaj 31 griseofulvin 

S.griseurs .^_u 4^ . n jl_a. m^LI ^HIll ^U» Atl a« r.j ALIL5a 

Jia diLjUiill «LaalieJj CliLiLill (jiatjjil dll j j i na JUis JLilS al iAU I JJtj 

jjj^LJI Lai . alg. I ) y ll ^-9 4_iJL 4_aa^ 4jj . i i <^\\n ^ , r \ 11 dll 11 mi a 

aJLjJLaJI ^ ^42 Streptococcus lactis ^y. i^SV <tacjJ3j inisin 
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ijtujkjUlg CjL»9jS-uJI 



Lfcj-uJU L£ 1 jl 1 dj|jLt^J.I £)l^o*V1 ^j^LliXI t's> 

. Ljajl ^UUtl 4illjjJI ^ dlLLulaJ L 4 I ^jl-3 (j^llll Igl a«~ mm 4j^ 


iJT £i (j^iS jj ^5-^j-a j A j * *1*1 <-«! <*1 «>»Kt^l-a. i^-~<. J L^jf US' 


Jl_lSL_jJLj 4_cu_ljj_II 4_aLcJlJI (jy-& diljl is~t Uj .^j_u_cL>JI J 




4 -C.l '( dJLa_il i_dJ!i ^Ic. j . t lo djLjj)jSLJ,l ^ I JlUTl^u Ij 4 -C1 m ,-M I 1 Vi n 

(J-AJ . 4 -j^- o JI dll jLdaJll ( yc. O-SE-JI Jji III 4 JjLU VIj-a! 

^J1 a ♦ ~ 1 uV_l t_ 1 1 <il—t —a jljil £ JlA /^-A J^J IjjLC Ld_>. 

. ( >JLalJI : L4J-A t <1 mmSI La JjI L * . l a- > - L^lda^l US t^L*JI t*Ull 



lj_A LLa_>- ^SJj . 4_)jHJ! Ljj-u^J £_a (jf-LtS Lujj izds-u L^_l£ j_a-uj 4_ijHJI 

4j^-l>JI diUUaJ.1 {j-A I JljI ^Iuj V 4 ♦ > ntMl ^_ ; U djLij^SLiil 0 jufc (jI Jjscjj 

* L^-uSLJI ^j_A L 4 . 1 Ij_p* jjjQU Lj^IS jJ l_u La 

diljLdaJll JUa _}Ij_a ^UjV CjLj^-SLlU 4_cl_u-^JI JL».j £j^>~ 

^ 4 _iU ^j_u_aL>JI J_t*aUJI 1 a! / , : ;, M j ^dJI dil Li ^1 ~ j A fl j| 4 _jj_lj>JI 

Jjj-dll I 4 Jj-A Jiir"i i nj ^a-Aj ♦ ^U- i SlI ((jl J-tt» O^IU £j-(S L^jj-a JiielduJ 

<j-A £j_Lll Ijl-A ^j_A 3j_jJi_ua 3j U -v VI (JJ-& Laj .^njl ^]\ 4_Ljjla S^La 
41 Mil mi diLjL a-xSLIIj djLij^-dI ^j_A ^1 Jiitldol 4 JL>.^_a j_Lu daL^ lIJI 

JILa (J_l 3 (j-« tillj 4 J!laI Lt^jL^a Ju9j . 4 jjLa-x^JI dil rtjl , V"<I1 ^j_A 
3 jLa ^Lj Acetobacter jd^L>j)" j mi! c_j^_^_j_a ^1 jiir" 1 mL ^ 
4_j_cl_LuaJI dil '(J I (H nil ^l^jl jl (^j-u-aL>JI J «^<?tl jJ^jI) LijLa^ l^J^Lljl 
3j_ull d_! Vl_>J I ' dLu V-<-u-LJ 1 ^ia_A->- (^jLa^I ^-IaTiJI • \ 

jj-a 5 \ 111 1 mi Lr £ 4jjLu^ jloLlj|j£LJ.I 1 «_;3 C^ajiir~i i nl <_!L*X,5U 

jjjj-pj-uVIj. L^LLlss Steroids diljjj^j~n.i^l ^bjl 3JL>. 4 jjl s/>1l olSaiidl! 

- 5 1.1 J tl «Lui_Ai L$J dlLj^oj^JLl <L^_u_tu 3 jLi£, 

(Jiiljjti L^I ^,111 ergot alkaloids cj^>.jVI iTjIjjjJS I 4 I ^jVl SJiLoVt ojl^j 
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gLuUI ^ Cib9j \ . ift .ll 


ULp.1 cjJjv Jl3j ^3tl jUAtl | jla L^jj-claviceps ..j<<>j4jl£ u <; <,.j 

cjLIjL <>>VI hallucinations <j-ujjL$]l <-<-u.uj jdJl cjjJ «bt 

^ ciJj£ ergosterol *>jLo .<j_uLl]| ^ 4_IjLj ^ 

(jLSLoVl ^^-Sj-CjI Jljj) 1 3 !I 4xj-»- > II 0 Jl^_j 4 gjt Ml 3 .jLc 

^j5L!j .^j_u_«L>J! JLulj -i (j^L-ib ^1 L^LjdSj 1 ^ ,,.l 

(j_a (j_<L*JI ^ljiifcIL<_ul (JJ* Jl££. j_La La 4 mi&JlII ^1 jj_cVI (_y£,.il 
CjI Juj^^Tn»jU ^jUjSJI e-djdl j ju l x ! Rhizopus CjLcj_4Jje_o 

(j_ul_jJI > 1 f. t ^ III jJSIJ . L_J_j1 J J 4_Jl_*_3 CjLjJ- 4JJ_& ^1 L$JjJ_>iJJ 4 _jjLuJI 
O-ljI Ju9j t adrenal4_jj_L_5JI 3 JlUI 3j, mi 311 J-^J 

rheumatoid J<-^1 A^lt ^^j_uL«j^J| <_jL^I<JVI <. 3 tala ^jLt^ 4 JjLa 4_JLjl 3 
4_LtTuLaJJ 4_tA_ulaJI ^jiiJI ^j_a 4 JLu.<Id cjL l ^L 4_tlc ^jSL^jj arthritis 

^..a *j. j «>» ljr h 3jl-l^jJ1 4_3jj_LJI CxjI^ 1949 ^Lc. . jHa 

Vj * -1j 3 tl ( j_a ^paL^_>.VI Jl^I fj \ c. 4i3lcu^a 4 jj1 _4 J^ 3jU-L 37 aljj>-l 

4Sj_tl/ (jjH>.LJI c 3 mh^I ^3 5 ^Ijj>. 500 jJL 4_uu (jl u»f, 

j_uQJI 4JSL4J (j-ujjj-jlj (jl 1952 ^Lc. 3jL5tlll CjLVjJI Upjhon (jI 

L>oL ^_u-^-l 3 Progesterone cj^> ~ < « I (^ a > <<j jj < <n a ^ > n r^v (jj-ajj-A 

(j_5Lal Ju9j) <L 3 a 4jj1_4J^ CjI CLu-u (j^j_uj^5Lll ^Jl 4 JLjj_>o (j£L$j 
cjLu Jl>- diodgenin m^- t mjjj ^ 4 < »n t j_« (jj>" < m^jj-JI ^LLI 
ji-UsI (jj^.1 < M I (jy^- (Jj) <^^ll (jl£j twJj^JI ^Jl^)) ( jr C. JlJ ^ySL-t-uSLa 

j-jjL 3C (j^_>JI dJj j-Lxa CjjCL5Ljj . (■ L 34 CjLI j_peJLl 4_u_uC>JI JJulII ^j_c 
( jr ^ 4_u_a_uj 4 31^1 Neurosporal Ijj \ t kjj^-uj ^j_ojjj-jlj ^Ijidt^l (j^. 4 JLLa 
4_lj>> 1-J jj-a 4_3 _j^_LJIj .^J^l ^Jj 4 jj1_4_i^ 4-LlA ^j_A Cj I Ju^-ll<-oVI (Jjj_>o 
3jjJI 4_t^DjL>.j j-o jllLg ^L>3ll <r 11 n 1 nj jl :4 Lh<mi IjljJLI 

Cj I Jl-JJ^-lu-uV I Vj) Jj^-ll<-o V I c-JLCL<-u-<a ^JlC. ^jljic ■ L »■■ 

(j^j . (L^jjL^lu-ol (^JL u j cl! jjj «iUI (jLjjJI ^yil 

Jlj^ j" Ml ^1 1 ^ r a <CtJjj>o Ji2j t4jJu^j" 1 mVI 3^111 (_yaliCu.tiJj c 1 1 nlla 

CjI 1 nVl (jj^j jlj ,aSm (jy£ 95 4_u_ul_Lt,! CjVL>JI j_Lu 4 -l<-uJ JljJl>. 

(^L^.^1 ^_La ( jr ^ d! 4dL (J-usLallj ^j-uLajjJI ^^olj-cl 4dL 
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ijtujkjUlg ul/gjSooJI 


^-j|j 4 £ J-aVLj j. mi <lj. U <>*VI (jljVI 

LewjJ ^-U^5k-L4-U LaLfc Lj|jLU5 I JJt> (jl I (j^JjJa yC. (J_$_5tU 


( j T _b ULlL^L ^Ull Cjl-LuaLLuiil^ CjIJ u^-LLt-uV1^ 4 j^jj>JI CjjjLeai,! ^jl 
LewjJ^_ j_j j j_^L_jJ.I ijr 3 ^_>jJLJ ^LjLa IjjLea-o (Jii-^j (j-o-«L>J! J_eaAJI 

JLw. ciillAj . JjaVI J*-^! diLcLu-aJL J) \t"n i 4_^l_LeaJI 

1 $ j 4 -V ~ ( h~j t^j_jJI 4-j-C.l r <<o 11 CjLjJL^jlII IjL^^-^l -}JlC 
LAj-u-bewj t LAlII 4 jJuj _>l j-o dextrans .cjLjj£L1I 

lUiLLc. UjMlU J_>Ijl£ L^-ol Jiis_u_ul ^jLSL^M 4jV 4-^-ta ♦ jiLLI 

ciJj) ~ mij-j jiLJ j-JlSLJ hi IL 4_cLueaJI Lkj-U-^WJ .^jJI JJL 

. ^jLjlJI jfL-aJI ^ jetdL Leuconostoc mesenteroides jJljc^_uJ£}_la 

<JjjewJ ^Jj)^ t mU fuj^M lg r 4 (j<^l V~ < L^-uSLJI JlLS £)Lp*V! q^>*} 
JLt-a-aVI ^-j-eaewj ♦ 4 .iLjl11 ^^y^- ^ Lj , ,.H ^J| I Jul) t j.K t nil 

(jJ/LjJI 4 _jL_>. ^^ JuSTM < ill ^(-(dJlall j ts> At! j_Laj|) A si <>>t I 
^-J CjLlj_e>Jl 4 _ ljw JI Ljj—i llSLJI jjL-llI jLLjwV 

1 ^ ^ * ^_j_II /* n! ^ 1 a! >«."%.VI ****|^ *^ «»<i ^ ^JLc. I 

4_ctj)^- ( J!j_Lt! yuAj -Vaccines oL^LSill j-uia^o \-<S .cjLjI^jj>JI 
CjLjj^LJJ oJJt Jjljw j! 4 jj^jL« JjI^c. ( _ r b 4 j^djJ,I 

1 JljJllC jj , CjIJ ^ UU JljwI 4^LudLj j! (j\ir > iTiUj Lei 3 jLud ^_iC 

(jr^ L)L*4 

I^J CjLjj^LJJ ^1 Jlst” < <iL 4 _l£.Lu-^JI CjUtllll lj_u£” <jI ^_ualjJI yAJ 

I Jl3.|j j^il (jl (j i i i_i ij»LniaJI lgi>i«_i J i m_i L»^ (J1 «11 »1 

.(jj-jLJ.1 a juk dH 1 jl 

o^Lg.1 n~ !l cjIjlj>.I (j-Lc. J-«-»3 3_y_o. 3 jlc.Ljiji JjjI^ oL«jjjVI ^jl 

. «Li_>JI <lja- i n Wl ^1 jj| (jJ 1 ' j ‘^N ' "' 4_ji^1 

^liLa amylases (j! . 1 ^ • ■ ■■«i dilj^£Liil 4ja -1 nU Lo IjjiiSj 

^ °i) 4-C.Lu^sj ( 3j^.m1I (JL»-0 f. jir" i .i~j 1 mi ill tjlso dlL«jjj! 

.((^JI^JI 4_cl_Lu£3 ijr £ 4-^aJ V " II i M i n W1 £ya 1 mi i II (jlj^l i cjjlJ 

Aspergillus oryzae l5>^Ijj? o" .''u 5^.1 ^ LtjjiA->J 
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gLuUI ^ Cib9j \ . ift .ll 


genous Bacillus (<j_uL_uL) ^j-a L^u^Jl <j-« jt IIla 

CjLuJI 3_iLa jjJjjij< till ^jJI j-Aj cellulas-jVjjijMill 

^ V ^1 ^UJI j|jil Jj^S <> 41a 3 jI«M o^-<^1 
^JLc. 4 cLu^JI ^ jj-stTu-uj 4J (jV! ^iLv 4_iSLIj La^_l^3cj ^£La-> cjl^ZLLa ^1 
^j_j_uj_ljjj-jLa JlLa 4 . < mi V I t 4_LL*J,I CjLj^ U 3 H CxjL^ £)Ij t 3^ £2 - 5 
j ^ Pectin 4 >ClSLiJ1 j .(cjL^j)JVI 0 j_a J-la ^^JL. Myrothecium 

u a > «n CjLcjj-jl 4iL>o <j| (jSLajj (J^>J ^j-U J-*-5 cj 4_g£LaJI ^ 
cjLoj^-jVI <• mj iZjljJuc. Ljj-ClSLj 1 #*'< Pectinases Cj' j 1 _LJlSLJ' 

4_IljV 4_*_3 _Lj ^jLl£Jl jj+ U •" A . C.<-LLO {j7 ^ L^_U3 ,'^-y", , „ t 1 

CjLJJI ^y^JjJU <j_uL_uVl ^ jr 3 $ 4jJuldJ 4 _j1^C L_3LjJVI »1 3M 1 »lj CjLLu^LlII 

Vj 4 j 3 M l fjljJlt fjLi r-.M M Vj .SL^lSLJl CjIjLLuSLlU 
4( ^jlj 12U| J <^>3j Lo-jjj t4cl_LuaJI ( jr 3-^lc I La jJu9 ^yic-Cj I j LLliSLJ I 

^jl3bTu.uj . CjLLu^-JI JUo CjUjjjl proteinases CjIjL-Lujj-JI ^jl 

Jj_c ^cjskjlII 4JLi^jj ^Ml! < JlIc 4_Iljjj 3j_uJI 4 _l3_l3 

4£L»jJI £)!_}jJL>. ijjs (_^>*jL>JI ^-still 4 —ulj_<i> 4 JIj]j I 

diLLaL>. 4iljb £jL_uJ L^jI J_t3 Ju9j - j-jj CjI ii^"i < n<a £)-* i^^L-i->Jl 4_I1jlj 
(j-* Lajj cry*-Il cjLoj£ cjVL>. Lo£ cjLajlSLIIj ^jJI 

jj^jJL>JI ^Jj < ^ < 1/^311 j.*\ i a (Jjjtcj Invertasejljj-ljVI Lai 

^y-C.1 < II j mi t II 4_cLu^s ^Jsrl (nl Ju3j . ^ya ^ 
4-iLqjtJ' &JJb (jy^J • clrLLi 4_xlll CjIIj 4jV j)^ miH 4-C.Ll/-^ 4_a I jJxZ-uj I yj-zyC. I 

.^<u^_J^I 4—'-L.^3 [Sj^ 1 " 4j^fj)^ Mill 4 3jU" 4_c^_<_uJ ^alu 

^jIjl-LLII ^J 3j J 3**«. .."j jLgjseTJ 4 jV^SL« nJ| tiijj Juuj 

2UU. ^1 (jl JiHll J4jJt_u_Lll <(4 i13 <a 111 )) Mill (Jjj-Stlb 

. 4_u^_>J I 4 Jj-u-al I ^j_a 

I 3>-a LjjLc.1 Jl^ a j r 1 > / ^>! 1 Ljj>»jJ^u^SLJ. I LujJl>. I jJujj 

4 J 1 njljJI 4 IjL»J)j£ 1_J,I j-^lla Ju^llILj Ull ^ j-tSLalll ^1 

*4Ibtx^j 4 -lL^u 4_aLaHbl Jujj cijjj {jr & I jLaLc (jl «.n <VI I J »<*• j 
^J-U-L>iil ^j_a ^^LlII ^!i^_a-tli 4 jJjVI ^ll^-tiall d<-t.a-JI 
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QtwuUlg CjL»9jS-uJI 


JUI Lq_l3 4_jJL_j_>. C« < ti j I 4-cLLuaJI £)I Jl£j_I,I 

ciJJj ^JlC t ^ / mM I jj^_a JjZ-luuj . 4jL pj-u1 

j’LljJ (J^_lIL*_j ^_^l_u-£aJI (j-A-pjJ^-QJ^SL lI.I (jl ^tj-Itj 

lJijJ G . 4_p Lu-^JI LpjJ^oj^SLJJ pa J.4-U CjLj^-dl 

VI 4-pl m-o!' LpjJ^uj^SLJLl 4_jIaJfcj 4 JLaI^ £_plpc 

^ tl ^j_A ^pLUl £jjq ^Ippl L^c. ^LJl3 

5 ^j-ullJI jjLlo S <' mISJl! 4_^jIj Juls 4_cl_La j^Lj »1 gUfl ^j_u_Jj 
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(j_aj * cOjIjlJ JJ^tAll C_lV! 

La 4_j_<^ ^_loJI CjIj_jII I Jl^J 4jl9jIlII ^_lC 
a Ij-aJ I (_£ jJ i_2La ^_a I J M 1 U> ^ , ., .j a i ". j 1 11 

-JjJSJLj £jL_j!j) 

IJLA ^JUU J 
ci^ 6<J *£^1 < l^ <? m> (j-a (j_u_jJ 4-u-uJjI j j-a VI £)! 

(j_a 4_jj L*j 4 _l*J 4_Laj ^ j lJ&jju 

c__<_jj !j JLLUVI ^jLcI (j_a 4 jIj) mIj dlu_<_u>LJI 
L$_jJ1 L_d_J_(Ja_JJ (jljJ I 4_jJ_Cj ^O-i-Oj ^yi^JilA 
Ij_jJ uu2> LjI Cju& LaJ lIcj . (^jjLJIj 4-iSLU.Ij <?jj)» ui 
jl V> . 4j J^lJI (j£L$j Jj jL3t-a j-a^. c_jLt]jU (jl£^ 
(jAJ^a -£L>. jLt-ol jUj^j-cuSLu (j! jjjjcj ^llLa ciJ^j-ajJI 

(jl ^-uL_oI (J jL>- Cj ji 1,1 4JL_u ( j T JI 4-Lu-t-u J^L 

^ jt jJLLJI ^ oLu^\ oL* 

CxjI^jI 1 ^ (j^ < “/. >. ^T,U>, ..y*« 11 

(jl jJl_ljj . 2ULU1 (j-a 4 _u^»L>. <L>.jJlj jLloJ 4 _ul 11I 
4_Laji < «K Bouncer j_<_ujjLl^ . ^UV ^_jJI c-xjlIII 
't i«o a j_Aj Lat-uj ^ Mir. 4 jujV! CjI j (_P-ul Ju£. j-ul 
(j_a ^JLt-ol j_Aj t41 < uT. ^jSL^jj idJuselU! ditaVjJI (_y^ 
^-a-C <_^ T 4 j jlj J Ju9j t(jO_u_aj 4 Tlo» Lt^a 

( jr IL>. £j_Lua_a 4 jI jJujj .c_j^_>JI (J_l 3 4_LajJI c_j jJI 




ijtujkjUlg CjL»9jS-uJI 


(j- 4 Lau-3 Jm» < n l_jIJ . 4 _»JI_jJ1 L^jLjjs. J^L>. ^ylil J^lju 

3jl£Jjo 3 Julia L$] ^I-aL ulu VI ( ^a jjjlII j.a LajI .<_yijtj j-uujLj 

LsJ_c jj ts ~\~ 1 ^ r \ ♦ ^eJ ^jJI till j-3jl_C. tii-U-<-u^LiJ 1 ^j_A dc a (jy-&J 

^ si A -^V «L£jJLa_U 3j_J^_*JI (- < » 1 tt ^\ CxJ^>«J Jl 3 ^_y!Lu <_y^ <LLaI^ 

(<m! I £yz J-lc. ^_y3 aI^-C-VI 

.ULuJll tlLl (^jl 5 o\ 5 CjLjjj^LlUj IjlA 4j9^Lc La : JaLuuj jJsj 
2QSU1I j-au>u La£^ .JL>. ^1 <_yk L$lc CjJu>uLtjj 

ljufc ^yic j-uauelill 1 )L_ujVI ^Iju til! j£ t^UVn V CjbLiill qjz Lc.jj 

t-<-tTu->J 1 (j_A «LC^_U-U_A . 1 Jcv (jr lo CjLl,J_L uull ^j-A 4-LA^ t__*£"1 

jlitilllj j tillu-u^LJ! t_JjlaJtj 4 jL_uju>«JIj JuJl>JIj 

^1 ♦ Utl LjLajj ^ya\ (jjl.f-LL.uj ^jL-ujVLs tillj ^yC. VLua^j .. ^aJ-Aj 

4_<2_l!V! CjIuIj_u>JI C-ujvj 4jJl1>. ^j_Lj ^Lut>-lj L^jLLaij Cj'j'j, jj 

L^j ^ 3 1 jj ^.sLliVtj j-t-JuiI CjLa^Lsj ‘~*N »^Atlj 4-<-gj 1 ~ Mitlj 

^ y£ Lu£j (jr- 1 -** 3*~* O 1 (J-* LulIaj ^ jJ 1 La^ . <— &e^l 1 1 Jl^J ^^-oJ 1 e^^Lii 1 

5 LuLLii 

4_JjU_J1 4_3 _lS jJl CjLulSLILs . LaLaJ J "X *<"*> 1 Jufcj * CjLjJj^-lU : L-O^-Lm 

mi i II ^j-u-L^Jl oLLii ,Jju>o 3_aLa- 3J1 (j:jL>Jll 3j^>.lj aLUj 

LlAJ . 3jLua ^-tC. j|J_A ^1 ^ lr. J I JujL>- (j-A 1-^-A I J-i&Iu-U I -itJ-A 

jJuj l-3u^ JuitluJj Mi jtt (jiil^rll 4 -a^ L^ujLLjj ^ t^r, I CjLj^SLjII ^-ij3 
Cj^LtiauJI (jl jjj JJLtHj ^aJ jl < ti^vVl jjj (j 3 »~n ^aJ c m» •>« 11 LujJl 

^—JuJ Ll l J-U^1l.-u-A t A Aj a fib I .dj^T ^yit . . . dj-xklJ 0-L>- Cjj_2l<_ul Hi IJ/>■->. 11J 

L_lsJ_A 4lSLIj 4j_A j I JlLa L-A^J)M r if JJjl^ 4-jJ^-L>J' CjljjjJI (jl_j till j i 

CjLjjj^ulk ♦ a H 4j jLuuUsVI 4 _a-j-3J1 juJlaj iJT £i L-ojJ 1 )) 31 j 

^_y_^ LkLLA^lj ^_yu]t) 4j^_U>j I tliljjjjl ^j-A 1 g t^sl V> < <lt (_yl(Jt -iljlt 

^jl .Lyfi^J^LIt t J_^ 1 C. £>J A*t t m A 3Lt>Jt jjL>U *(Jj^t J_uaAil 

^yjlS Juju jl) (JLjlLcu^L! 4JLL3JI JuLLilli ^jutJ LaJlIc miJ p^ ■ -J (jL_ujVI 
4uj-lJI ^1 jLajJI (jiL*!! jl5Tj (^1 *U1 jlitjj jlu^i 

J^uaJI BjLU 3jjj ^_y^ L^l3 tjjj l,<jlJj 3L> , t :.<VI ^>jlA ^jl VI (aLUj 

I^mo Al ^j- l lfc r Jtj j-aIII (^-ujLaj j, < nCiflj t tfhtlj J-UeTJt 


17^1 




jfrJLJIS JJbaJIg uqJLjJI 


CJ jjl lJlaaJJLI ^j_a 4_£J si t 4 j mi <Uj L 4 L 4 H 4JjIx-o 

Luuse-J JulC. dJJ j Jjuj (j-a Jlse-L ujJ . ^_^l_LuaJI JulC. n! 1 ^a 

.CjLUjlJI 4_eujj1 '<*\c. CjIIjj?cl3 CJLlA (jT LlA CjLjIojlI! 0jJb 

t-La_<_U^2La \ g q ^ rt 1 <Jju| (j- 4 i. \ ^ "uJ 1 £)l Cj I 0lXA> L-l-U-uJ 

CaSc-lII Cjlj_uie_qj CjLulj_La ( j-c ^LlUj l.ijjL3fc_q 0 jjJlJ Jl£j>JI \jjt> ^jlS". Luu xi'j 
<j_a I Ia£. J (1>^J ' 4j n! «WiaV1 Lcu 1 JLse-a (j-uLuuVI ^ qUtl 
<—ajLu (j-o CjL>^£_jJ,I 4- L g- » j Lq-C ^-Ia-L> t£_eojJI Ijufc ^^LusdI <Ujiet_a 

.L_t£^JI ljufc jl i/Vt4l ^ « JljLlI!)) 

4_^_jL_tiu_l_x3 CjI j \ g » I 4 _j}Lj gl g mi! 1 4-~ tlj JJLstHJIj jLuu^Jt ^jt 
4j| jJ (\ j-uj 4_!VjdJ <( ^LujuIII ))j_UJfcJ ^JliCLuaj (jeej j . Leu jJ^ejj^Luo 

» 4_gJ£ <J Jljj SjuLse-a 4_gJ£ ((^JJLtTiil)) Lalj . CjJlscj ^qJ 

. ^jJLlII J_u^ulll i _ ;r ^ ^^ajjeTJl ^jalSLu (—3 J-ujJ - 4.lIt. j ^_tli 
‘ U. -v\l 1 j (j- 4 lj) .miVI c_ajL>JI jet_j Ijufc ^ ^ ^ Ls / m 

CjLjj^SLJLI c-.<jlJj ^^IlII-4-cLc <d A j♦ 11 2 U iVlj ,.C*<tlj J£a]| c_aj!jj>. 

^JL*JI j_a J-aLuj 1 ^j*4 ljj.i 

jl 4_ee_jJ_g_s ^q_i Li I VI ^iil 4 JLj^1d 3jHa 4 _j ila_dIL>.l Lil-^jLuujJ 1_4^ 

j_$_lj LsJlIc cJiJuJI 4_lL^C Cj Jl^oj-4ju^LlII ^£1 3 Jlj_4_>o j 1 4_a_u2_>o 4 ^j 7i*") 
CjLlUjlII Lot . 4lbtjljj 4^1 Jlaj 4_cl^ .4JL^Ij jl ^LlLJI CjLjj^LJ^I 

. 4- t -Lgj jl CjLj^£LH J-4J cUj ^UUtl 4_a Jiir^ mi U 

jj_ua (jl ^j1j-1Ij tfLuILlull ^ I A ti L^e-tlolj jJujj 

^j) it^jl 1 ol * L>-^-pI 1 uto 1 U mij Luj-Sj ^1 »un 

CjLjjj^LJLI 4jL^ jl Lajc_jia_a Laj) mi^ a CJjJ llij 

^ jr lJI CjL jj^-SL-t-l 1 f^l\ 4aLCj^Lj 4^a L^j^j 1j->- 4Jj-au>JJ 

1 a l -cu-L J j l^_ e> J ^L-Lll (j- 4 ^jU! (j-ul lo C.^ JL » -i- u ^a ^^_5cj 

CjLjjSLa Lj_^jv Lat u Lie. J . L^-uJ^Laj 4-ufeLLaJI Cj l^_tiu_>JI 4et_euj 

CjLj ^l Uj Cj jJbil 1^ u i^ij L*_a LaLulajuj ^JaJI I JJt 

CjIjjJLUj ^ulll <j_a 4_^Jdit_a CjLjj^_lo_j ^juJj^j Cj jij^a ^jj *4_ufcLLaJI ^JlJ 

^La^ 4-^.tTalcJ c-d-aju Jila LuLu Ju9 u ^Utl aLj^/ ^jjxVl 
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ijtujkjUlg CjL»9jS-uJI 


JIaj i4_jLSUI ^Jl SLc. Jua^-aVI j J_u Ju9 . 1 ^j ><J > (J-t xlC. j^>*T Juu 4 jjJLo 

jJL^j Vj cjLjjj^LlU c_Jlc l_3 . L 4 L 4 J LlaT jl>JI Ijl& j ilc. <(uLs_jJL>JI » 
{j-A (jL£ £)|j tjLtlo j-f-C- 1 g 4 k » aj i3j-Uj juLSu CjJuv £)l 4(J_jl2JI VI L^i* 
4_jLctfa-o a J a! Utl CxjI^ |jl 3jLuaJI CjLjj^-lU jj-fl JuIaJI Juv£) I J^ToJLl 
j-lc Ja_iL>JI 4_JL>JI <>JlA t L^jljL-oI J_>-I ^ jr 3 ^.laLa j 

C.<-)L£ 1—4^ J_>- ^1 4-^_lL<-U <L?t_<_ujlj ^3tUl^ .jl_UO 

(^juLljj .l^L£ Jljv ^1 jtULl t^y^l cjLlJJI j! ^jlj-j^JI ^ 

(jL^Lo jljJll Iu£j3 jJj . JjIjuJI jl jJUI ^^lc-gLu-uL-ul 4-g-uaj CjLjj^LJlI 

gL^e-Qj J-UtT(JI CjIjI j-t^kJlj ^tlll 4u*- < <nl CjI JuJ lUjLcL-u J^l J 

4_^u>. 4 J I -^1 JlJI 4_jjL^_xSJI CjLUjlII 4u?t_ujj 4_^>- JjIujj£LlU jjjG 

. ^-jLSLTi —1 ^£, 4_ul jJlII j. t .< 0 LUI ^y 3 _jy^l *. 'j* ^ * CjLjj^SLl 3 -U ^jjVj I 
^1 »Ull 4_ufcLLaJI ijr Lij JljJu£,j .(jjojJI ( j_fl BjILaI luj-^La 

(jJJ Cjj_<uj * qLj^SLJLI Cj 4-t-Lu^a j| 4Jjj.«. 1 ^ lUjLcL-u 3 JlC. 

4-L^Lki l 0? * Ijl>. jJLUJI 4a_u_u 4-ubLLail til VI ^Ij^JI 

CjLc.L_u Cj^Ij Juu oj- 3JI (j-* 1 gl'vjS.t . ^-jjUU ^tlll (jJ* 4_Jj^_cu£ 

4_j_B t-, ^ / ,.l jJs JuJlI 4jLj Jula ^L*_L> ^Lc. 1 #I«t 4 _L>-L_u L^ILoJ^j 

^j! oVI llj . jjJi_Lc (J-ll/Jo uu^ii 1 ^ i?r. 1 _uJl>o ^ jy ItJI CjL^SLJLI 

diLij^SLuaj 4_ulj-^il oLjjiLdl CjIJuj JlS 4jIj - *. 1 ♦ U11 ry$ ^ LLuai 
^M^IVfM)! 4 j JjlXI CjIjLu^jlII <_ «lr.! ij]j oj^a 4_j^ LluTu jjlu JI 

4_Cjj_A JljJl_Lc. CjLjjj^oJlI t Juu 4_ul JulII CjIujSJLI 

.j3lSJl]| £j[^JJ J 3ll Lfel < mi^Ij ^1 ciJJb^ 4JLsl^ gLu^lj 

c<-!_>■ j LL-u LjjwU^j j^y 3 3^ Mir, ! ^Jlill ^J-lu-u ^ lr. 3 1 

Jlulj »1 mi <a 4 _LoL!lII 4 U Tr j l_Lu ( jjjLlII Jl>.| ^L^jI (j-o ^ 1 ♦ U11 
-^^1J ^_j_LaII ^jl . LuLv l£jjUo 4ul J < .1*1 j gQjlaJu d<-<u ^11 Ull (jlj m(»II 

4_lL^c. Ljj-uSLJI l jlu cJJj ^ 1 c '°\j* 11 V!» ul_>JI (jL^_<_u i_lJLLa 

^uujl t4 _*_<_uIjJI 4-C.LcuJI L^-ua OJU ijJLLA j I .^jISIuJI 

(jI Ljjj_uau jJj . J_jJLII ( h is~tl / a ijr -^ (J\jluj j 4jLo 3j_tI»L*JI 

^L_uJLlVl »^jU" , ,,3 ^ubj-4^.Lu 3juvlj 3 j_A p > m CjLjj^LiII 

j_^JaJI Ju£, ^JLill ^3^1 ^u_usV- Lax (^lj J JulII ljufc 
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iligJLiJIg JJLajJIg lAJLiJI 


IjuJJ - a.1 •Utfl Ljj_U^_lJ! {jjA t MI 4 jL^Tl<-u 
4_JjL^_^ Cj^Lc \Ju fj\ ^ i ^ ^->111 0 JlA ^yTo- ^ J ♦ J ^ jLi-L<-u 4_t£LJj L<J l_C. 

4jLa CjLj^SLjII _}JlC. jJLu <—tjfcj) . 4_j3 CjJl>o 4jI£JI 4li£.Li 

(^jL^wVI Jj^cUj jl (^LljlLI ^jL-g^ ^ ^L*-LaJI {j-a Jl>*Ij <J£ 

^ 4 < <n jlj-o I-Cj 4JIj ^-5tUI (jjS CjLujjj-jJI CjLjjSLo ^^j-4-lLl.oVI 

'^.j 3 <\a . 4j?c_uj Lcjj 4_^L_g cjLselllaj Ptomaines CjLu-«jIuJ! 

Cjj^IL 9 .^IjLiU ^La-taJl lluTa V 4_ufcLLaJI £)! 

4_j^Lj Jl^.1 j L^_4 ^1 ♦ UII (_y_s cjLLuijIuJ! cjLj^jJLI 

i Jj. U >>»V1 | j_a> a 1 ♦ U11 Jjllb t j r a> JlIc p c_ij»ta_ciaj JL^ : CjVLaTcv' 

<jt.mi c?-^ JStfl ^ J* *tjjti-j L 4 6^- 

jj-aVI <j_4 CjJlscj ^ jJI JlqTuuj .3jJ,ta 1 \j ui ■ j V Ju9 jI *j^_uaJI 
(jj-3 c-ejUtJ ^ .4 *L<jI ^UtMl 4 j*.j.} 

4jJ uu Ij^lj La^j LaLa_> Lj j_cL*a Ju3j t4JLJ Juu LaLxu LaL_u 

^_y_£ ^L*JI ■ k A | jj I JljI .j ,,, Ljj_uSLj j_<a_u Vj . 3 JjL} 4 uI^jv ^y_3 

j^u jls (^LiJ! J-^ji jj^t) sj^ 2^>jli 6? vi r^.y^\ 

. r u 3 J-C. ^J_JlL_uJ 1 J_A 3JlJJl>. CjI_Lu3^3j L_iI_U-£2JJ 

Lx-jjj i4mV( m3 Jlj^.I Uj>J ^1 »t^tl jJ CjJutJ (jl^ Lc (jVl jj-uoj 

4_C.J^>. L^Kl ^jLgujJ LxjI ^-1Tl.U ^jj ^jUil L^Kl 3^jU. 

4_Usj-^_ 4 jjj,uSLJ I tilij CujI^ jj I I 13lj . 4 _jj>J I L^uSLl! I 3j_j_t^ 

L^j CjJl>o ^ylll 4 _uL£JI lLUj . ^uiil ^ 4j5t^.j_c (J’jJljlI ^jLgoJ^/l 

jLJjLul (jL^Lo (jj__5t_J 4 _j_^L> ^_u_u ^LaL t^yjl Jl»JI ^-^-<.uT(iI CjVLv L-«-lc I 
L^T 4_t^ C-<-<u UaJj <- /1 (1^4 ^yA-uj La_4 ^1 ^1 mi 3tl 4_jJI ^jL_uj jJI 

J_A lj_Aj O J «< * LlJ I 4_J J I jJ ^L-UjJ ^yA 4_jJI cJl33jI 4 t's^J-4-4 
jJaljJI ^ CJ-^J • 3j_^lj>JI 4 4*UV' ^1 4Jsa^L>JI jljJll ^ 

♦ CjL^ iLg 1 4 JLjLc Jul&3 t jjj'G ^Lcu-1 VI ^y lr L^J Cj I ^ ^ ^ 

3j_AL>JI 4 <;»UV1 jjr L *- L ‘- u ' O^rP-VI ^_y^ ^ J »>>4l ^_yjlj 

. 4j^j3 4JLcu_ 4 tilI3 JL*-iU-<_uVl 4-juLUI 4Ja^L>JI jljl! J-4J>o {j-A Vju 
ol^VI JUaTl^uVI 4jjU^! 50^UJ! j! 

^ 1 ♦ U11 th ^Jj 1,,, 4_>.llLc 4 j JljJ_3j 3 j-±& CjLlL^C dJLufe L^ul/Uo 
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ijtujkjUlg CjL»9jS-uJI 


< U A j ciJLJ l>J I »Utl jJLLj J-disrJta ♦ Cj bj^d 1 ( j r a> 

£) I ^^ (jl (J-4 [£' <Cuu2> J-gJV (JjLJJC-J * 1 ♦ U 11 

(jjJl Q A L^- lT l^L- l I ' ^yA rtll CjLjjJlJI J ^Jj-1,1 U£ 1 <<OJ I 1 3>t 1 

b>~ ‘ * Q ** Lot . 4 jj_ 3JI j5d.Jl (J_jJl_5t_a j_a_dl j_jI^IL_uJ 

cjJl>. jjfc lilj.3_iL*JI cjjm \$ tj t 4Ja^L>JI j^K<<>!' ^ j_a-<JI 

^-lUHIj JjLu ^jLtuj] ^1 V c-<-L^-j <o_a 03^ 4dLi3 

O-C bp-ufo <_ ,\c.\ jse-C- ( jr i^ Jl^Uju 3 < titlj <L3 j^U 

^jj t (Ajj-lII cjIjUj i _ ;r Lc j_tLaII JjL^u ^fiL^jHI tjr 3 j_4-iil 
irricrooccusjj£_p£pjLb j<j-u£^S^SLus^a < nj ^CjI^Hj jI 

.Nitrite Cuj^Lj_JI ^a > .n 4_l^L>. 3jLa cjIjUIII j-a-b denitrificans 

jij_i_I LcId^jlj (Jja I I L^o-a brGjo-j £_a 3^U! ^Ji_a 

<- >«< mi .cured«L>JL*_c)) ^till u a > «nj 4 j_}L*JI cjLj^SLJl! 

3_}La-3) ^till ^^LjlI CjLjjj^jJLI j-a-b 0? LajV . 0J-& <L>JUI 4_d_3-£> 

^jj Nj *11 CuJ^ILjj JL^-Tl^I £_lGs_>. jii j (4-jLtTu-a jjjG L*J ^jj Sj CuJjGjj 

La LJLc. jjSUj) (2) ^^L a^u, (>a U IjJiL jMJI ^ 

^ CjLj olj_UJ1 (j-A jJlI ^I (jLiu-jVl 1 k jl <j o' ^' "J 

Ijjj^ ^qjJi j) (jLtJijVI <- < « < till jjk Ijukj ()q 3joILjl-o-^ 

® .«L>JL»-« J-aLcj <Lta^L>. 3jL« 4 d»U j-l&[1c. Jl>.1^ 

r< a Tic, lil cjLvLvj ^ 4JojGj>JUj 4-lUJJ 4 ^^UVl cjj^^j j^ 

Desulfotomaculum j Kj^jQ-ga-u jjjGL_uj j cjI_jjj£Lj_^ ^GJjj (jLSjJ j-laj 

Ij_a Lj^L>. - 4 1 U> tl 4 _>JLilU ^jL3j nigrificans 

.4_jj_SJ| o ^ mi f 1 (J-jJL^q iJ ^£i 4_JLl JlIc oI < >n c-jjqSLlI.1 






VL^lc 


-J LaL^J L-X^P 

Jj-tijl) Cjlljo-iSLU 4jjGit_a Lq- l GLj L^j| !ij 4 j^jIjJI 4j^ (jr^jjJjVl 
4 > i » U 4 ^ ♦ UV1 n! . .. 4 ^ 5-^^ I Jofc 4 J Q I n") (-0 j > mIIj .(^lli! 

^0 ^ “*“° d^Gt_tuj ^ o^-d!» (c-JLm 3otIxJ! J^) 

4_L^Jlj ^pL-v 4 _*_j_u-s3J JlIc I Jl>- 4_jJLc BjIjjv 4_>.jJ 

. J Ljq—lTl^Lj Ljq— pSL lJI t_ 1 ir. I Lpl^ I Ji> jSj (T. 4Hj^JLu^ 

4_j_st-a L-jp— lTiSo Lpj C'-cv 4 .cllII <>JlA I Jl>- LljIo I j_a_i j-a-u j Kj3jq-?&-u 
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'■jl'illj . AI *; 1 1 


Ui3 (jl .J K HI I I 3-C.I_Ll*s ^ ^aj|j ^Lcjl jJ i/ia cr&J 

" ~ 'j j' ^ ' "J *J <S-~ r* 111 y ^^ (J^° ^ LliLijj^Lija 

i3_JL*_U S^jlLVI ^ CiljLc Chlostridium thermosaccharolycum 
Chiostridium ^jj ^£LIj-c r dj*J I j_Lc l^_u G 

LjLpG j $ l^i jj i^yL^^\ 4_ulL^GSLJI ejjt jjfc botulinum 

5j-q Jj| 1 jjt Li^jLi-o JlSj . jJl 3 <ibjG>Jll jl «lA»JLI 

tj-a <G?GLIj (^jJI (j-\ > t<Gl ju LoJ_« j-Aj . J t^<?U 

c_jjl>JI ^ 4_cl JiitlGul Ju9j) dGu_u Jul»l 

-LjJLc Jjll J_Aj-botulism ^y2j^G> C-<-L<-GjJ . I 

Ijufc dlsL-u^j L«L_u j_j_usI ^jJI ♦ tMl JjLlj ^j-c 
3 jLc j-Aj .cdJj lj ^-L-->JIS' d_4.*lo VI t Abj mould A 

. VJlGoI CjI^jjG tiJl_LA • Ij i mm 4_La j^_iG Vj (jL uJ J Lse-Cslj jJuj 

j J ^ Lg_lljGGj ^CG LT lJI i_JJ_u>J! < Abj ^all_cv^_i_ < _u 1 «Lc.J_$J?e-0 .j A • 11 A 

Lr^ ^I*3 JLj 4 mi U 0 Jl_A> m 31 A*».tl dJLal^ 

dJ c_jj_oGI ^Iuj cr^>* J-4 -lII (jGjiJI ysxsu 0_jj^_j jliJI 4_4^-5t-« CjLcjjp i h a 
^u-LLl^v^-j i-t-oI j .(j. t j > ■■ ‘C1 ^Ij Ijj^ 1 ^a r< jtLSf 

j_Gi2 J}U* j_a_u j-Aj Aspergillus fumigatus ^jj±j\-s*l-la^l£i 

Juu '^11 % 'J 1 ^y-hvl jJl ^_La_cuJt ^c. ^Ti_Ll£ ^Aa_uJ! 

lGUj (JL^ j lII c- - < -L ua! Ju9j . 1 ^ mi 7i°\ jGc. 4 j^jj 

. 4jL-jail ^iijj lGHj ?.l^>* ^ pseudo-tuberculosis 

Ar Vl 4-i-Lt-G ^ jJI t Abtl ^j|1 1 y~>-r- | ^j-c 4JL>- Cj1-Lu_u^_>JI Cjjjj 
aspergillus iibj-vj-u-ul cj^Ij JjGJI 

gG-G ilj_A cj Jlj^_j LoJl_G.j - vJj * ^ tj- 4 U-jiwT ^jGc. j_Aj-flavus 

lGLGu^I ^ jGj . aflatoxins ol m Mi^jj^laVl ^ > .n 4_aL^ jjjuil Ji-lj 
' A 1" < jjJljJI _<a d ^ r.l Gil C< n </^»l LoJlG. JjI jJ.1 JlA 

CjI m 1 3j Jl3 cGLlj LsJlJG. p Jl>. ^JJ ^Lc.j_iVl JljIJP Jl^j . JluSJI 

cjLc j-qsz-a c«-u t(jl^pJlj ^jL-ujVI ^jLLD^-toJI cj! jl>.J 

(j I . ^Ci-4 jj-toJI (JjGlI ju^^LtujVl f $"• ■ “N ^ 3i U ♦Utl 

S^Lo (JLGl>- 1 j-ajJI (j-4 uy>- ^31 jG^ 3j.Uji nil Cxj>G ^jVI lG^jJLI 
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ijtujkjUlg CjL»9jS-uJI 


«It SLcJuo 1 J 1 (Jj-dJI Jj. ,,. ^ ^2) 4_uLLa^_<_4j 
(JjJLlI ^jJ <_sjJLo cjLjjj^JLI <ttoL-u^j 4<a»UVI lJiIjj 

C.<_l-Lj Ju9 oj, CjLl*Il>J, 1 L^aujjJj 4 BjLwj ^jLi 

^yjjj^-J.1 cJzJbil c_sUjJ j| ^_p*G ^yJ! <__3 jL£j-4ltJ Jew j I ^Jui 2 j-CjLtJ_ 4 £. ^ylc. 
. l-JJLlH (JjL-ujj ^llLa dJL^oJl jej^j <_y3 j£L^j .CjLscHIU i __y^ 

4et3L£Loj JLuj 4jJlc VI 4_o»jJ^_ uj^£Llc ^_y£ 4JLcl^ LewjJ’j_£e CjLxIoj t 34 
4_LlLcVl C-GL£ Ju9j . 4_jJlC.V| <LcLu-o 4jLj9jJ1j cJiilll CjLL^c 

^ Jjum (j-u^UJI JJ<<^3tl Ijla ^_y^ LfcLu^-eo 

L^_jLs LjLi£ (yLi.fi < ii j ^5e_j c<jtj jL eJU j t I Jj^i ( u ^yic 

^UlA^l ^1 .<_jLlSLII <<o 4 J <<o4 <_yl£, <-LLI j J} Jueaj 1_4^ tillju 

jljJLl ^_LC i^j^I jlj_« CjLj^SL l aII JL^Jt j-utull ^1 (Jjetlu (jl ^jVI 

CjL^SLlI 1 ^y]J 4_u^a-L5eJbJI LujisG J^wl (j -0 4_ul JulII 

5 1 L<u JuSj-^llLa 4ew^LdJI 4 jJl>.I-4jJl^VI £yz lewjj C-*j Ij Jjfc 

£j\ JlA S C.4-U (_y^ £)IjJl>JIj t 3S < ,.tl siLtu^ Jjfc jl 

£)t c jLoij)?l I 4 ] j_3jib <_pit jlj-U < rtl**nj ^ewLgJ CjL^ iLdI 

ciJJj i L^.JJ Cjjlo*! (y_Llt . 4_IjJl*_d 4 jwjJu 

- jdewJLs .CjLjjj£LjJ, I 4_ajLLo j-ysu L^-La ^\ 4_u_uL_uV 1 3jLU (j\-i 

4_^>-L^j L^jJj tC jL jijiLtlI j)j_iJ 4 mi ^Jlo 4-cjL2-o jj-3jL>JI J^LlII ^_y^ Lr^' 
£J 41~ (jy£ 4^JiitILcJLl 4 J^ljJtilj CjLjLajJI JjJlIIj Cj'j mi^JI 

^ylJI ^1J-1I ^yjk . CjL)Jj_^_j_ 1I L^ewL^j ^j! {j-^-4-? 4 / J Ml -WJJ JlL>JI 

j_1_lj Julj 1 ^ tj JlLwJI ^yic J-4-CJ Sil jjt^ VI 1^3 Jlst*< < <n 

4ewj ^_yic. Lu.4-^ 4K mi (Jjljwjj jJL>JI ^Um tPigmentsLcL-usI 

^_y^ 4 I I I <> (J (I J t 1 “tl ,H-V. ^_yic ^jLicVl cdJjL^J 

4 > urt’i Jiitlu-ul ^jU" 1 >n (jLlcVI ^JlA ^jl 

t ^ ^ , ,,tlj ^jlj Jlj>JI (jjJLl ^3/^11 <LaJiir~ >mU 4_Ll?cjlIIj J-cljX. 

CjI Jl_l_i_a J_c jjSLjJlII _}! yA l . i\c .\ (^j T ooj . ^JlaIu ^jl ^jLa^^U 

(jLS" 4 j^1sjJI jSli Ct-uJI o^>* t^jLlcVI <_y£ 4 _ujj£Llc 

(J < nin jJs 4 -U^SLlU CjI JluJLI jl ^LuJI CuJ Jew 


180 




■ jlillj Jloillj ■ ft I'il l 


. V-jLp Liij 3jL>J! (jLfl^.^1t_ < i , <"> £ji • SjjlU (jL3£,VI 

3JjL«JI <~'l ^ i U tlj 4-p*_L3ljJI tiiULkjJI 

U " 11 j yj i i nl (jl . jjLpVl jpj ^p.Ji3 jIj-o 4pLij^SLII 

1 g a pu jic. jjljjjuJ A.glaucus ^Ip.. I j Aspergillus restictus ^yuZ/i < .nj 
4plill siLSl j|ji,l ojp c<3l"l jlsj i^lpjJI .si jjj ^LLLi 

ijSj a o , U< Li^tja i~iljl bs itlj dilj-uilSLtl cIsLouJlC. 


i_alpJI (j 3 «~i 11 !_3 jLlss (_^l (j£dj iLuj-uj <LojlJLa 3 jLo i- . mi-LJIj 

^ya l i niV'l CjLjj-LaAJ! jjp 4 11 1 ii ) (jl (jSLgj La Jua lLIjJj 4lj-la t ^ r 3 

-4-lLJu Ja3 ^pll ^-LpssVl V-3JUJI ojp ^ 4 I .i3~t >. . . i_pLLoj <_3-Jl£[3 

jjJLll '~11 <j U 3 'I l j_a JljJjJI ilJLjPj . diLijj^Liil ' ps_u ^pll 3.sU,l jP 
jjlj^i 4 t iVt (_ylll 4 aViAll il)Ljjli3ll £p .J l^alpas.! ^_jljl3 l.imi->JI (jaLu 

Laj - ^ Lai ..." 11 <_jl i« 3. VI alsLiLiJI jjLjijVI Ipljj ^pllj j&atlll 

Jj^ajJI j ti3tlj CjUjKII 4jj-a3j1 j»LaapVLi l-£jju La VI ^jIj-uJI oJP 
myrothecium IpjKjijpP ^1 *\ ^_uLi i_3^j«J,I daLiiill (JjLs jjllll 

u mi ->JI i2jI1Ip.s . 4-apljp. ^3 Jj l_Lp. VI V Verrucaria 

j_L3 jls (jjsjJI 3j3ia 4J 4 >3« II oLj^t-i3ll (jjs Creosote Jilo 

Jjjjjp w 3 < LaU. <-1 fn ->JI JAljtj ^jl 13^ j^lill ^VjJI i{yu-Lu 

jJj p. SjjIsjJI LujLflj _jl < 3j3 i n~i1l fjjs 4^oJ-a-~ mil i- . mi-LJI 

i<ip.^l_jpll j_Lal_L»JI 3 jjJ 3_iLll fjjs LaL& ljJ-5 3 jsI Jt^JI dilj^£Liil i_u«Jj 
( _ r 3 S-als i. < miVII 4 >3« II diL^linll jjl La^ i(J i.o 311 IJP 4_jl JLi ^3 Lblj La£ 

. 4_p.jJj j ill 3jjjJI i_jl\ i -1 r'liLJl 4p».jJ,l q^jj^LII l^jV 4 »j ,Utl 

tfjp 1 |A_|| Ijj 4 Ljj_uSLdl i_u(J3j i 4 3 l~Mj I iA_tl aliLj^li3ll ^op-L^jj 
; ,„<- -rpllnlnlylir ^ q ,„~ 1 jL-ll 4JJ^J.I L^pSLlI .2UUJI 

j L n ,. i 4 j1pj (jpLp.? (j^l 4 _uLj1!I SjUI j >- i ALJ1 jjlj i nil 

(^1 ^LlLad diLjj U 3 II CxjL£ Uj . IgJI a»~iinl (JjA-Vl diLj^^jll i m~ 
Ipa j3i^l L^ J~A 111—3 gj I or"" 4_3 jJL>JI CjLI_3j ^ya 4p^ ^jl Ju>»j j) a M a I^^1! 

,j-a 4 I~,j^a jl a , .ill 4 jsj^ ^_ya ( _ r Li.ljJI ajpdl idjLjjli3lLi (Jl=e33 


181 







ijtujkjUlg CjL»9jS-uJI 


i gsz-t n CjbeliU ^yLi L^K iSjLc. 4_u!j_A^UI «d Ah11 Lj^uSLJ 1 

2Lj5UU! jl» 1 (^tnUtl jlii!) 6^'j O^jljM.U 4JLL>JLl L^pSLIt 

CjLoj^ £)l J_^L>JLl (j-«J < <i tl Lulj L^" 4 o JLqjlH ^JlA (jjJS 

4_j_jIjl& ^ylc. Cdj^j ^♦ l i U11 jl ^Mill <0 jU 

^1 L*_lU Jo-saa V ^jljL^JI ^j)~< < a a ^yic - 4 .lLq.*J ' j . 4 jL^_lII 
Ijl_& (jylc. Lr^' 4_c^£" L^j V peat Aj-tfa^JI 4 JL>.j-o 

(jL-uj^/l ^jU" <>nj tlj-u£ LcLaaj! L$jj!j_>. ^aja (jl ^ j)~<< mU 

^ 1 c. 3jlja>JI 4 _l>JLI Ij^-uSLlU j-uSkJI jl nil iVl c ti i «<tl JiaJu£. 

L^_jJaji $. La I cjlaj^SLJLl LajJjj (_pil 4 J 3 LL 2 JI Jj 1 L m) c_x£j£LI! Iju& 

(^j_>a L^Jl_Lc 3jIjo>JI_j CLcjlj Lai <j-ua>*! \-<S LaLxa 3jlja>. <LLufc 

^liaa Cj_L>a ^UJl 4_L*_a_laJI CjLJL^C £La 1 lo^aSaJ 1 £ju& jjkJijj 

"fc“'j 

j!j_U JiatTu-gJ LiJaJI La* (jt^3 ‘^L-asVl ^J-L>a £)| CjLj^SLJLt L»" , n \ a 

<1 t yj jJL>JI 4_1 Lv {jr £i \ q ... * \ 4_i_i_uaJI ^ JiitlL-uJ lx_4 4 <*1 .>> t1 
(jLlSLH jJlj cu-ijS 4 « Mill -ilj-Uj Oleic acid ciloJjVl <> ^ .^jljjL^JI 

Ju9j . ^LaasVl 4-C.l_Laa 4 1 o < nil 4ajll»! jljJJ ^CJ 3ja£a ^ Jar" 1 .n 
4-usUtJj Lajj-<-4j ^Lu-sdVI oJilaJj jljll ^JlA CjL jjU31'j Lj-ufLiJ' ^_>*L^J 
i^y&3 4a^ljJI JI^MJ ^*1 1 VI ^a^aua Claav. ^iaLLll 

CjLaJ^—o ^jl-ciJJjL^ Lfc^cJa ^jl jL>. IjL^J 4 _ujL>JI 4_3a^IaJI 

^La-aoVI t ) {^2* 4ajJ_c _}!CjLLa^iaJl (j^>- 4ojJ iitIL<_u_c jcaajjJI 

^^uL-Lx-I 4-L^TlIU 4_u! JaJI VI ^yQ j_f£ 

jcaajjJI jLc ^1 jcaajjJI Ja^>ia ^j)jL > m /)j Mucor jj^jaaaj JlLc 

14atalj jlatllj .^aajjJI CjLiaa-o jljJ.1 ^ 1^. j_<^a La J_Lc. 

jlc l£jjszj *1 j_A Ij-t-tLa-g ^j-uLlII (jV CjLj^j CuaJ l>. . 4aLilI ^L_u 4aI 

C.«-Le-<-u . 4Ja^ia 4a-L«j 3^113 4_3a^_LaJI ^Jl^J ^aLtil ^cjajL-Ji 

. 1931 j*Lc 1 jTlL>oI £jaJt Ijafc £yQ 

^j-c LLula ^ o' C&J t Lau.ua 4ojla 3aLc JaLLaJLl Juu Lc 3 ^Lcj 

I JaJjafc LaRivierej-oiajjV jjo^JlII 1 . 4_^avl_^j CjLu-t^aL«jjLu^VI 

4alo-ca ^JlaJI ^Lstal 4alsLLaJLl £j I 
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■ jlillj Jloillj ■ ft I'il l 


. (jl£Lo (J^ Jl>. (_£ jJI I njLaj-i-u^Vl (JJ3 4_Lpu £_jdll I JL^I (t4_ijl 

dyj^Lj i^jJI (4) ( 0 ,I<-^UI) Polymer I lj-4> 

stJaLuij-i ilal K U L$j J^Llj jjl 4 _ljLj 4-3jjda t-dLijfc (jSLlj .JaLLall 



Lojj£.j .JaLLaJll ijl\ cjjj-j£U! ihLdal 4jjji3]l j~ , . 4.11 <»i 1 »l 



.<tt s.i.,<jtl 1 ^ r,<. 1 1 jjla M- , r ,U1U1I 


(jiwa. ^yll 4-l^=e3h iCjjjjSLII !JJt u_il, ,i^- ^ <1 n thiobacillus thio-oxidans 

CjJLs. JL3j .4-1 IU t ~j-j 3jLo 4 jIj JaLLaJ,! (j-h <1 ->JI Ijuk 

4_u3_jil! (^sLLii! 3jl.il ( _ r 3 ^ulaljjtll jJLi ‘ 31~ cLuliill 4 jJ.L*JI cLui 

jlj-LsaVI L.IJIII J-&J JLA 1 3j3->.j £>L*]I .<- < I I nil I j^J 

4jL£ jJuj (_£ jdl (‘ 3 j3-»-~i1I) 1 JJt 3jl.ll (_|^3 ^ya JljJljSJI 

Jj^aljjill <_klj ^I CjJI 441 Lius di'ilLs. CuAjlgj JL3j . cL^ljJI Cj^l_ii^in~ll {ya 
Jadjjjj . |_£jji.Vl 4^1jAll . It 3-w. CiU-U-j Jj^Lc .1 *j£L>iJ ( _ 7 3]| 4_jlalIaJ,l 

id 1 1 .~i thiobacilli Lj-pSLi i_s.iLi^aj ^,111 3jLp.jJI 3j_U ojut 


■ LlLpjj .<11 j3. ^w; j£[3 ( _ t Lc. L^jjJlII 4j?c_uj Laljui ISj I ■ -■ 

jf chlorinated jj I K U Jal U U) <^-^1 < U i^VI JaLLJ.1 £djj( 


jj-j-Sjj J 44 II dilj-^djj) idji 1 nMJI jIjjs ^w-h _*_'3 (Silicones diLij'Cjlj mil 


jj-c j_ds 4 _»_<_La ^ 1 » i Laj -3 (flourinated hydrocarbon polymers 3 jj 1 3 U 


(j-Lc. I^jjSLi ^jJI Polythene (jryiLJj_iJI dd jt, ajJLI j .oLijj^LlM 

OjJiJI IjLA t ya y-u>.^l\ ^jLi-ujVl 4 • > i 

i^u-uL>- JSLiIij 4 3j3->JI eJJt (JljLifjl ^<u . Lj^jTsjtlj 4jj3lll dilij i njLaj iji*sI 



Lajujuj ^ ^ylll JS Polypropylene dr;' j ,’j^ .< j' 5 ^i—c^ljl 

i^uUVl JTd d^ 1 \J 6 ^ Cj LLll<-uJ Ij J>U. ^ 

3j_p^VI Lcaj 4 _jjJulII l_<_uLjV! JlL« Ju L^JLlIj . C.«->J 4_uJ lJlXI 


. Julj U^ - LUajI (jIojJUJ 





ijtujkjUlg CjL»9jS-uJI 


. ^ j > Utl jLiJI oju-u^ J_a 3j-iLs t^Lu-UJ 3 j < n^JJLl 

cjLj3 jl<_u£T ijr lc. jJl3j 3j_l^>JIj Lj^-uSLJ' <j£ij 

Lj-uSLiJl £yz J-t-saAJI LLLa 1 I iU A/tl 

< t^i3i?tl ^1 jiitIL<_ul 3j^L3i! 3 j_l^j>JIj ^LLlUJ Bjlcu^JII 

JlJ>.j_jj . a 1 ♦ U 11 Cj 1—Lljjij—lJ 4—lSLa-4 j si a K. ( J_^2_3JI dJ3 Cjj-^Ioj 
, Ja-3-Lll <-< Miljj ( J? _3 4-t-t-uJa 4-3-u^j CjLj^jj£jjJ j^U 3 Ju_u£j_I,l CjLjj^SLlI,' 
l^LII^Lj J-lTJI C-J^ I (Till J^LdLla JLfcJi(jj) « 3 m ^ Jiir~i i (d JlSj 

4j>"LU \ ^JjJjILlI! Cjl_3tIu_A ^J] LaJiCc ^Lcjl jJuL^ £C_LX<aJ ♦ 1 t-"» 3 /tl 

4_A_3e_Cs CjLjljJ*. J JjjJLJl £)|jIL».| L_3Jbj L^jV 

£L3JI 1 jla ijr tlLL>o Vj . ,m <j_A 3 .U 3 jLc L^Ls Jl>.jj 

uLa_3JJl CjLbwLi/ (jLs Lu^ gOjp < ■■ a LcJlIcj . 3JiLjfcJl 

^JtjJl LLlLa ^ «>*tl t^OjILtaiXl J^jJl ^ <3%~ ^Uil 

t 4_3j^_LaJI 0 Jl^j J.LlU >La 3 JljjljJ! CjLc J>^Tu.u.1, 1 La I . $. JlxII 

<L5c3j cLt- t st j J^-u LaJlIc 4 31Uj aLU -a L-uj) a! a Ij Ju9 c_*j Jlj 

^j_c. 1 Jl-ulj (jL^ jJ ^Oj)3 Mill ^Ls d 3jUC ^_^geTJl ^JJ ^LU 

Jl_Lc 4_t^l_5t_jj aLII 1 Jl_A CjU jLt^ii 3 j < M^jj.1 CjL j^i Ltl 1 J.A-UJ 
cjLjj^SLJLI ^jla ^jl jlj^qII ^i.1 (j-°j O’VJ 4_Lu J_t^L3Jl • »tl 

J-JjL3J Cxjlj JL^j) jl jl < U 3 r 11 ( jr b ^ aUl! J-A-U 

4JLJL1 1 Ju4> V uU_3_Lll !-L>.jJj-t5o CjLj^SLJlI i^yC. 4 1^1 <^vV*> A 4-LA-lc. 

^ ^^ CjLj^^SLJLI ^jl . Ji-t^QJl Jjf. I (jl ^ La-Jj cIIjJj . 1_£_l 3 4_?c_uol^ 

^ jy I(Jl c 3hll 1 ^j4 Laj uLa-3-lH Lo. jJ j-tS^TtJ 4 3l till <—<j!( j -0 Lr^ 

1jJj I oJ\-£t> ^j_A 4_o^ Lj 4jI CjIjji^SLJLI j_a-u . 1 ^3 .^.^1 * ^ JJluoj 

Cxj>o aUI cjLjj^jJLI USb cjjL^fcjj (aUI ^fl 
■d U., ,,j" ^ 4 _la^ £ LI I ^ * 4_aLl ij^ vi v 

jjjs SJLUaJI IjJ^ dilj^£Liil a juk dll^L..~j 1 sludge LiiLi^SLiil (j-° 

SjjJ 1 1 j-±& (Jj>._jJ! Jalc. lil Lol . i rtjnt-' JJ-^ I ni ijj JjjajJ! 

((JljJ! (jre^Vl aan^u3 oO v dUI ailkj 

^ tfUibej ^jJI-Sulfuretum jaUiil! Lijj il .i_t£.bi,l 4 jIjlj aJJtj 


18^1 





■ jlillj Jloillj ■ ft I'il l 


4_u15JI cjlijj-^1] ajJTLJLl L^-uSLJl ^jV-J^Vl J»^^tl 

3- v <Ljj—lTlSL.lJ 1 L^j l j a ( j r HJI ^ jj />»♦!! 3jLU ^_Ll 4j5Ju-q oLU 

cr lii J_JjJ! cjIHj^_i£LII ^! Jl^cIL-uL) jll^JI 3 jl<.u51 L", ,■ < 

^ \ C. Vj_Sfc5_0 4_}jj9jJI Cj^Lj (^».JjJljVI Jluj^_^ £) j£hj . Jl£j_0 tiJJ5 

oIJl>.| (_>saAJ J5lLlj 1 u < <i M-C.U.J J_tlL J^^l 

4-oL>- 4-3-t^oj 4 K ,U' 4>Jufc CjJl>«jj . Cj Ij 5 LLaJ I _}I JJt jl^jv 

tiU5 ^<U - I 952 ^Lc CjJl>. JlSJ . 4_ulj)~ ( nVl C. O OJ 4_ul J)11 (IVI J^LLil 
( j-a A J < 1 u \J i t 1 4uSAX\ 4jjj>J1 CjIj_3JI C-jIj^uI q^JU c.<jl 1 o I 1956 ^Lc 
JjjSIjJL! ^j-u5LJI t rthtl t_ 1 \ i n) i<L>.jj>. 4 _u_uLu_u 
jLlTl-VI 3_}l_jj ^ A CjjJLill ljuk J!i_o 4-o ^Lcj CjLc.Jk)~ i n o 

L4J J)j) < «i t 4-C.j-o.Jl ^j-ul J 4 ^-L l o j LlL-v ' «(j_uL^_J! t-Laj^-tlu» 
|j| jj^U £>Lc Vj (s) ,^>UI ^UtlJI <> Lk^ni <> 

qjSLj Lo-j]j * Cj 1 jLu-uJ l£~ 4_Lt-uL <-ujv Jjal CjL5Lo 4-oJiitTu-uj (jl l_3JIj 

4_La_uiolII CjLjjLojSkJI CxjI^ jtj 4^Ltea3jL ^LoJI <?Lj-o 4 _JIjL 4 L_uL_ul 4 jIj9jJI 
.L^J 2UU^ 2UjiUI L^OSLJI juj> 

4_j_j1j12 J2j 51 <Uj mij ^yJLo j3? Jjjluil c 3hit ^^L»JI 

(-di-LA . JLU 4-LvLua j_ 40J_5CJJ tL_oil<JI (J_l£ 4-lLc. CxjI^ Lo-C. ( jjj) «,r,U 

-iron sulphide jljJu>JI Jl_jJ_j^_l£ 51 5 15Li jU-LI t_5JbJ 4^j^_*_o CjVL>. 
t o I J) ^ it JlIc. Lb- L ^- lJ ' 4_LL_<J^J CjLlJ^jSLII Jl^I»LJI 

Jl-Lc. J^ILjJI jlit-j Jl » (i l Jljw ^Jl 3jjL5 CjVLv 4jjIjj>^ 

cjLLu^LJI LuLLajj-j (j J,jLi-v. ^jljL^Ljl cjju>. JlSj nil c_5-lL-u 

4_j_o-A^I CjI 5 3j-LTiiL!l Cj1_j^jj£jjJu^JI (j_o Jl>.Ij ^j_4_o JjjJLJI (j_4ijJj 

^j_o ^jLL-j-LL (jLoJI =) (^_oj5Lj_jJIj cLLL-uVIj . 2 j si oVl 
JJLcUj Lo-aM^j j-LJI 4 "13m i ^ t jLojLtIu_uj cjL^j^jjJu^JIj 

4- l . L q j lII 4>JlA c__<_u_ujj 445^1 jJlj 4 _j1djJI ol^>*VI 4 jj5JI Lj-uSo 4ioL_4j^j 

J_*Jj . 4JL0L1JI l£5j_oI £)-o 4_uj_L>JI cjLVjJI cjI^j-LJI l^_j_t^ LoJG 

L-kj-xj I JJt JJLtlJI <_ 1 \ 1 (i (j£Jj ' ( j5-ol ^ CjJijtj dU5 
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ijtujkjUlg ul/gjSaoJI 


=) jA_4I 4_j_La_C I ^ j . jVI ^ylbv- 4_JLjLtiu *£l£ij-X-A C.<-<-u-l!j < t-» 3 3 

4_jjGJI Ljj— lTl^Lj 3 mj .(jlajVI 4_jjJJ L-t-uljV! 4 jL$^>J (jl_3JI 

CjJm Ju9j . Igjif. jLJuilj *}LLaJI j_c CjGLlLJI 4>JlA JlLa jL$-CI j_« l£>^' 
JLjlI^I ^..a cdJj .cjL j^ j^£jj I Ljj-uSLJI j-« ^j-lalLa 4_II_>. 

j-3r 1 <ij jj>JI 4JjlI*JLI jLLUl {j ^> ^^yl^-LuLSij ^t_3JI 

Jluj £jj Ljj-uSLiJl jl 4_(SL^J,I ^_u_uLaI<Jl Jl>. I ^j-j^-LuLaJj JClJuJ ' 3 .>■ nl r- 
L^-3j4 _Lj_a (jyic 4^LLaJI (jlLa-tia i ^-5c- 3JI cjLjjSLc jl 

<u^L>. cj^Lx SLi^coj V 3jlj^>JI (jj d-t- i jfcj- jl-4-<-u 4_aj^ 4_Jl_>. 

jL) l_3^_slj jl ^^Jl-uj j£Jj . JLjlLI/VLj 0 n J^u^G 3jj.i ^1 ^.ijj 

Jl u> V ^ 3^3 j_jJj_j (jr J_c. 3 jjGJI L^jjJ Gj- l tSL. J I jj Jj3tU j-a 

J-<ia-3l Iji j mi 31 LJLx <-ili^-> 1_4^ 4jL<Jl jl-4-4iJ 1 -LJlI j£Uj . ^-st-3JI 

.ciijj j-* 

cjLj^gi 4 _jJlj>o (^jJI jrLil_jJj_JI c-t-uljI JJLxj LJ-GI jGJ 
tCjLalSLII 4 >JlA jj-C JlLo 4 ju jLo l-JLoJI jl JjJl>JI l_4_uLjI j! jL-GVl jibjjj 
CjIjJI j-a LaI JiC. Laj JuJlxJI C-t-uGL^ . 4_3_uL>JI ciJUj^ ^j-o-ji j»aVI j^Llj 
< UjJl <il J_$JI IJ <<Q~ jl 4lj MIJJ L^3 j 1_4^ fUJ V JuJL>JI 

*!*LU 3jj^_Ld j I 1_4^ ^j-ollll ^ fcs« a i^Jl! 4^jJ La 4_3_Gj>J I #JJbj 

JuJl>JI j-c Ijl 4 Ml ^3 jLcajVI (J Il^r. jjj . Lubj! LcLG 4IjLLeaJI CjjJl>J 

4_j_Lj 1 c-jj-iuTu V 0_t^t_5 <>»1 Ur, 4^1 j-c ^G_c 

^Ju-na] jJL Ci>4in I3lj .(jjuaj L*-oV 1 » jl ^ mi 1,1 JlaJ *\ 

^Jl j_d 4 jJ) .^41 4jp]| 4jj^jJLl JujL>Jl C_4_uG Ij . L*Jj_ 4_4J jl 43 Mill 

j_4 liJl—LA jl L^ tiUL 4-«-nTu-fl 4 j^ 3J1 jj^>- 4_^lit_iJ 4 3 Jljjv 

(J^Gj jl jS!_4J i_dJL j_oj .c-^-uGVI ^1 c-jj. < imj «.Ij_A ^I Mil CjLj^SLjJJ 
Li I mi 1.^.I^^JI CJuA-^-J Lx_4 ^j^uj I 4>JlA JlJJl>iJI c_< I )1j I 

Ljj-uSLJI ciJJj ^Jl Ll jVI i _J^GJ! Ijla 

J5b j_A 3jl I M •>,!! CjjJl^ Jl^j .CjLjj^-iSLU 4jj3_>LU jj^_ u ^L J I (^1 J_t^ j_c 
^_Luoj 1948 ^Lc. 4 _j£j_lqVI 3jl5cIUI diLVjJI c^xi jujl>JI L_«_uLjI 

l^J j>j-3-L-oj 44 aL 3^jU-L. 4_lL^c 4j^j^ j^tLo 600 j 200 jru 
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liJgJLiJIg JJbijJIg lAJLjJI 


. I a 3*4 3 \ cLi_u 1 J jJ lj_JLus LjlSLa ^LalbkLl 

.-,1^1 3"it L^bujajj l£ ' *-^tl jUjC. ( _ |r 3-dl JUJL>Jt £ya 4il^ UjL>J 

^3i3 1-*UI dij 1-1 l~lj 
:^]bns a^Ujsai abUl 

2 jlj + J-2 (jljI) _ 12 Jlj 2 + ^ 

Fe+2H 2 0 - Fe(OH) 2 + H 2 

U I Hi 3 dJ^JJ-bVl 3^ IbjJ UL>- 3jLc. J^-Lill! u Mj 

alj-^JI (j^ tjj Lai .*UI S i-ilLlA U_J^i ^ 3' J>- >LL!jj tajlj. a" i nl ^La-ij 
3j^o dLo Ljj£Lo £y^or * <i^Vl <zij . .3 L_g^.jji 

3- ^l—i_j J JlJ Jl_>J 1 I JuUZJ ^Ib** a L^Ij 1 ^_L*J 4_JbJti 1 ^ a" ' <l~ lLU j l I 

(j-u-d IjL^aJI 3 I aL^jSdl (jjs I M I~I jjjjJI alj- 2 J! ih-»-^Li Ja3j) LaLLi 

( _ T jk 1 3 i(_y3j| 4 jL«jlIL3 V I JLkJ [2 (JLJ I) JjJLsdl Jj < jjk 

4- 3LbVI Cj^Lc.LilI! £dgj| 3^ 3^° (‘^LjdLij • * 1 , '~ l " (_j-tjVl 3jU-b11 

Ljj_bi£LjJlj ((^jVl flj) Li -Dl ojbk uLiJLso ^aJ La JjJlxll IjLlss ^is idliJLao 
(jjiAjjJI al^JI j»jjelb-iiJ JjaaDI ^^3 Lblj La£-il)Lj^ i’vII 3Jj3L>J»l 

(jl^. j3jV nJjaLI 3 jji 3^.L33J! i_j3^L<jiJ i4_La VjiJ cIsLjjjSLII Jjijej Lftjlj 

CjLb^_^ i ill -_ 3 :y ii a . 4_3 jL_u CjLs_3jaa jjyjl Sjgjtll J-4^» 33 ^ 

:Jll^ 

J i H^jjg jaLtlo + i utKJI JapJj_jS - jaLtla + l_iS 

CaS04 + Food -CaS + oxidized food 

3j i H^jjg i ,i!l£Lll jLpi>^(_jJJ i iitl£JI dl aJ-$£ 

^>1 Jl3t~i t nl lr 3 jJl3J! 4 j mL>. LdajI Ij^_uSLJ1 ti\jj£ 4jvLLo SjLa 4 jI 

•.J^Lfllll Ijuk (_y3 tj^JjJijVI 

I 2 JlJ 4 + _1^4 I i_i£ + 2 Jj4 

4H 2 + CaS0 4 - CaS + 4H O 

^jlxa V jl) (jjjs- 5 j-ujua LoLkIs o^- _gjJy^M 31 LF° (°A>^Wj 

j3t~ t ill i ^ (oj Cy°J 4^LLaJLi (Jc.L3HI ! jl* 31 (3>i>^^ 

lilj . 4 I |^|~4VI 3^0 J£}-4J 3>i>^^ (JT^ ^>1 ! j-ik Jibs 3^0 Lo 
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ijtujkjUlg CjL»9jS-uJI 


L^jUs (j-to-jj JoVl d a iU> 4_j_$oo JuJoJI (j-o Ljj_uI Ljj-u^LJI dc^o-lj 
ciJJG jjr^-_3 t^Lo ^1 4 _IjoGj tdiLbj^L!! JljIo*V VI ! Jui> ^jLstUcuJ 

Jluj^_£ g G i J JuJl>JI £-0 Jjlj L^- l 3 JcLGjj fU . JuJioJI J^LGj 

£jJ_JI |ji_A J_C <-J^_slGj £) I L^jIj ^jL-ujVI cillG ^.Llj t JuJoJI 

j_Aj JljJloJI J-Cuj-S ^yic. ^j T oo J^QJI £j!£)V •u^jVi ^ jruii 
. 3j_L$_d 4^J^£ 4_5fcj|j LJLc 4_Jj tL-U (jouJj (jjUl ^ J-t-U I 
J^LLlI (jljJ 1 jA£! {j-a-c-i j-uj 1 VI c.<_>G jujl>JI c_x_uljI J^LGj 

. 4_Lc 4 jL^jJIj 4jj Jl>. 4-La-tSo ^JLjlII ^j-o j Ju9 LbjJj tj L^JJ Ijljufcl ^j^SLlU 
CjULiTu-jVI * 3 I ~ j j_4>j .^jioJtl c-o-uIjIj *UIj jLill c-t-uljI J^Qjl ^o-L$jj 
( jI L<^ oLua (jj-£ £^CjGj CjLjjj-iSLU 4JjTb>JL 1 Ljj~LtSLiJ 1 £)V 4j^-st-j-JI 

Tj i—1>I ^ ' j 1 ' “' c. ijJl_L_& << 1I ^' '* ^I ^i i < JSLJI 

iGjj . ^jo*! 4 JLu_jj t j-C. Cjjotc IGI VI JljJloJI c_4_uLjI ^Ju V :<_ ;r «_uL_uVl 

V C.<_>-se-j * U < L^JLLal jl 4 j^s_i I I < ^ J <tlj^JI JjloG ^jI j_>o I '<* n 

£4_GlIIj ^jJuL^Sil £)l j^jG) ^JljJLI ^yJI <L3^ieJ (jl i-jj-u^LJI £_J-Lalu_uj 

Joo £r\o* tiJLl j^JGj t jj^-uSLJI 42 oL_ujj JlstGj i mM-JI jlj-oj ^1 -u.oVIj 

3j-« I Jl3_L« <iLl5cj U ^ 11 JLcaJI Jo* I t4:9jo*1 V L_<_ul_L« * j-LLs 

(jj-bj t 4 jLj3jJJ (JjL-uj tiJl_LAj . 4 Ur, ^l_u 1 4_^1 j1 j_A |j| 1 

4_L>.Lta]| oLi.1 ^ <! ^Jlil (_^Lc JaLL^G L^JjlI t4 <?K <a 

L^tGSLJI cjV^L<_uil ^j-bju oV ^Ul I jufc (> JL*U! JLua 4^ C.MMt 

Desulfomacululm j_LSLlAj ^sJj_l£Lo irjbjjjSLLI 2J_p->J.! 

U1 ♦ U tl lJjJLG CjJl^cIu c>^jj LaL^jL-^d ^ylll nigrificans 

(Js S- ' - L < - u -^ 6’ oJJt Jlc ^ Jj jl 

j_*5_u L^jV 14_i]jJJsl 4_o*Lt.oil ^Ljll 4_^Jij I 4_cJiitIL<_uJ,l ^j_ul_5e_LlI c-.t-ulGi 

^>J_A 4otG_tG ^jJI J uu u H S J\ j mm nj ‘L^JJJ^I jl j)-* J^jVI ^j^l-^VI 
.^j-oLseJil jLUJj^ ^1 4J^5CJJ ^j-oLstlll ^0*1-4^ tC-<-uljVI Ljj-uSLJI 

4_^_j_j_Gj 4obj|j l^] CxjI^ 3JotGlI CjLjVjJI 4_o*L_o CjLoL^o* CjJo*I JlSj 
^LJlI jL^o- LL_uT dJio*V j^j Bath cjLj 3jJ_j Lr ^ j^uLlJI 4^tj|j_j 
j_Aj . (j^oaLc. jl ^Lc. (jj-to-C jL^Vl lILGjJ ^Jlt. ^ ^ ^ JlIc. 4-Jj-lXI 

Jl^j S c-t-t-tlaJI ^j_u Jjfc »(Jjl < >Gll j_Gj (^jJI l_3^jJlL 4_u_tfu t ^ M^-r, 
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CI.9JUI9 JJUOIIs iAJWI 


iy<L>. ^ .>i a 1 >11 a ^Lc,jjVI jJjj iLdJj 3 jjs 4^.L*j!uJI ^jJ cJl^ 

Jjj3jVl JLauLill j L^J &Jul£. 4_L>-Lt_aJ1 tfLjJJ (jl 4J t". I a 

Jjju liaiiej aJiJ cliLfuj JLS 4 jcjIjJI cJI^j) <il£>. Ur^ Ij-iLa 4^j5l (jl *Li 

4JL2j _sl «~ tala I jj£Lj_a (jl^ 4 jI jJLLaJl (j-aj (j-aj . (<G1 jLc. j_a ' (jj'f 

La ‘.JLauj Ju3j •jai.I VjJia (JjluSilj a|Jj_La ^Lj 5 Jj>JI (jl£ liLa ^<u iic.j_aoJ 
S-iLs-l i_Jjli3l ijy>- sawuic^cji jo-l3j (ju (JjjLaJl 

(JljIoJ (jl^ 1 jl «(Jj) 111 j-t-u-11 1 J_A (jL_uJ^l JL-uJ (jl (jSLaaj .J1 j-t-uJI 1 J_A 

i , i « .. \ 1 1 1 Aid., 1 . .. ^ | A < I ^ • t j 1 ^ t A^ i ^ j ”(C ^ 1 1 1 . ,iL q^ ■< t 1 

4-tlaJtJl i—jjb jjj JuJl Jl£.j t CjI <j_a V I jl al*^ (jojVl Coo J^LlJI 

4 j 1 a ♦ 11 4— 0 .till (j_a Cj Ljjj_iSLJ I 4JljJ (j£Uj 1 jl& <jl J^>Jlj ? 

4-gg-LJj 4i^JJ £0-j-J 4 j jl_*J1 ^JjLuoJI J»l_U3 ^ ^ ^_<_aJtJ1 j) I . 4 JL^!Lcu* 4 
i_£jo_5to tC j 1_1j j_tSUI ^ jr Lc 2bpll ^Lua (^jHooj CjLjjj-j^ 

dl_L&^ ♦ ^^_>-gu-!LSJI CjLLjj-j^ (j_a CjLl^ ^ lr. I aLuJl ^' 

Lt-uo- t<— jI^IlIIj (j’\_LaJlj alii : 4o-a^_JI 3 LpJ 1 (JuoAJu V jlj_a Cj jlj 

c-t^jSJl Ijufc (jl£La (^1 CJLufc (j_u_jij .CjLjj^jII oJl^J CjLjJj-iSLII jjl i<~\ a 
(J^ (^y-Lc, Ljj— lTlSLlI 1 ^Ij>jj . l_Laj Cj 1 ^ ^ j j Ljjj-Sj 

. Lkj-al (j_a 4JbtC C^u-J t Cj Lu^-iSLl 1 jys I Jo. 4JLti^ 4_La^ ^1 JL>. 

^y>j . I 4 j jlj i?l-}i,l ^-u_ol^_a cJij^JLa (J^Ij I 3j-*-* Lt - u 1 

(^jL>J 1 (JjojJI !^£i j_«_u ( J ^1 j-CjL1j^jSLI 1 ( jr j 3j_uLl!l 4_jjlt]l ^Ijj I 

. L^-uSLJl lLUj l^jl^ j-a-tJ (jy^-1 CjIjj^-i^J' (j^a 4-La ^\S 3-^ >lJ 

^1 ^1Tl>j 4a£.ljjJl (JjjoloJLl 4JL>. 4 jjIlII ^ 

. Lj-LtSLiJI 4 o-Ljj>o La-a ^-uSo lor. I CjLljj-iSLII j_a 4_j_a^ 
CjLjjj^-lXI 4j ^ao-L^J ^ JlII Juo-jil i_jjJL_uVI jJt C .00 J^LlI! (j_u_jJj 

J^LlIl (jl~al • »V1 (J^*l t_-<_ L ll-<-gV' ^a-At 4 -i^LIj (jjl_*_I,l 

<_)Lu_uI SjL*JI LlA (jSU^ CjL jjjjL.d 1 ^Jo.Ju J CjJl^j (jl (jSLa-i 

(J^QJl ))^ JLa.»l^VI j_jLi (jl^ (jl^ 4o^lo- 4-ta-t-uJ (_ps>jVl Coj (J^LlIl^ . 4_toL>- 
aU.1 Cj 1 rtito (^^ j-a-tJ (_^I1 4 jjL*J1 CjLj^SL J lI (jl (J <^41 ^llo <<oa (((^j-uSLiil 
(j_a dJjj 4_jjl_*JI J^LjJI 4_Cj_<_u (j_a JLjjj (jl (jSLaJ (jjL*i! (_yl^. 4 _oj^JI 
LLA ^j to~ mii V (jj_Lj_j (jjUIl ^_La_uJ 4-u 1- L a ^ j^^i 1 4_j_ioJI j- uJ u J^lo* 
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ijtujkjUlg CjL»9jS-uJI 


4_J_jlI Lj^L>- 03^ I p ^ 1 (J I 'jj <^'~y-"< t, 1 C-x^CJ Jj3j) * L^Lul^LlA 

(JmImAjj-u Jla-^^L^jvVI ^IUj ^ylJI Ljj-uSLjJIj differential) aeration cells 2L9jLa 
. CjLlSU I j ^^LlU c^IjV u^~ ^psL^xVI ( j_c jJjj thiobacilli 

o-U_a L^lLp-j tdJ^LtxjVlj 4_*alc 1 j)j_c . .."-1 u ij L^-^jL^Vlj 


.^jjLaJ,! p^>-L^j cJi-jliLLl! _il j_4 (j- 4 ^^3<<o~ cjLscHIII (jls ciJJi 
£jlill * 4_OJj_LaJI 0 Jl£J lLLjJIj ^^Lt^sjJI J^Lb L)l 

.J^QJI oVL>JI ^ ^ 

jjfc cjL^SLJlI cjLscHIa <iIoL_u^j Jf>QJI ^SLu-u^l^Jl JldLl JjlJj 
I j3l j j_u Lj>j > g*> (jy£ Angkorwat CjIjjjj>oI jujus . ^L_u^_>Jlj jL?e_>. VI 
4-tjjjjVI ^Ul pt ^»c pJual J-&J . (jr 3 <LxjJlSJI 3jU_*JJ 1 <nkf, 

. 4-lLc. jJju (_P^I ^1j^VI £yu Jlj JJLscHj ^jVI j_Aj (uLa_3^ 4J Ijj-^a CxJ Ij Ju9j) 

pochon (JJ-lLj j jj3£jJI (^Ij <- > < ( 1 ^-^jLl^jI (jy ^ cm < tillj 

^IsLLU ^3 _i^.jJ,l Jl_ujj_xSLIIj ^-LtHuJ jL?cj>-VI I ^_A-^_uJjIj ^3 j^Tu-uLj 

(_^l (jVI ^jLUl ^Llscj L^lSj . JlulXI I ^jl^ Cr^^J 1 it < <i i 4 jj-UI 3jL>JI 
J t m^Lj-jj . jloj^SJI IjlA £_u-a j CjLu^-iSLU Lr ^J I (jl_J 

4_Ls Lt-u^-J liJ— lTlJ^—L^J I ^ CxJj-tSLII ^Jl ^l^st^-VI ^ , ,. ^ If. jLUJj-lSJI 

jL-y*-a *jL?e^Vl p_La^tJ ^jJI jjk I JlAj »thiobacilli^j II I I 

^yjjj^LJLl J^Qll ^juG L>- 4_jjL_uUa aJL>. cjIj jjj>oT 
(jl Jl>*j . LjjL^ 4 _u^j9 CxjJlx cL^jLIla 3^_u^ CjVLx ciJllA 


^_u-ulj_c j_Uxaj Lc LJLcj . 4-^jLo±^a 4_3jj-Laj <j-uJjLj 4jj-5c^>JI J^uL^Hll 

Jl-ujj-iSL!I : 4_IjIx-4 c-jLu-uV 4x.^-<-uj J^LHi Jl^j t4jL-uj^>JI ^jL>d,l 

O'L^jjJljVI < ^- L ^ mi 3*i (^jL>JLl (j_c 4JUJI ^jufc 

^ nl i uL)^_u Lj^u^j aJ'^_>o ll^j «Ui>-jL>JI j i<iiI^J.1 ^ < <<i ^Jl <-^ < ^jl ^Jl 

j-u_uljJ,l ml (jl J^QJI ^j-o ^Ul I JlA 1 ,-vv. (j-°J .clLuj^JI ^1 

^Jlc. 4_Lj 1 Mill 4 -J-C.LLl^JI CjLjLLJI £jjG ’^Use-Jj . I jJI I jjlZZ 

4_j 1_<_U^_>|JI Lt-ulJuj-pjl J’Ij-jI (ji l l^> | lLIJj lr.^ jLUJ^-tSkJI 

^jJLl-Lj J£ . 4_£_}Uu_4 c_j! t < dV 4 _uLxjj^>JI 4_u^VI 4jUr. tj 

CxJ^LlI Jl-l«-o^L£ i 4_j^_uSLj *_sLt-t-uI ^Jl 4-UJVI J^ V G ^jLj ^pal^ILdVI 

J-JL-L^ ^—LJLj OLgL ^ JI £ Jl^J (j I Ujjj .^jx>JI Cj jijJI 4_txi_Uj 
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j$JLJl9 JJboJIg uqJLjJI 


Ijjj VI <- <»I" V ^j>uJL_oLjj_t3 L^-p^j Ldpjj-pJI 

^jJ! Cj pll (jJiiJ^>* J-A LojIj pLc l-P (1)1 lj-S Vp-la 

. J^TlUJI P^LojvV ^ < <mj Jl Jju-sai,! J!Uj 

La L>lj . 4jl_p jpu jl < Mtftl 4_tL3l_La j. g~ > <n £)l ^jU~ mmj 

2ULJL>JLl LjP^JIj p A VI 4 i i ml p ^p_a_i (^JlI! (_aJll!l pc. llul C<-Ls 
<j? p£Lgj Laj *(3jp^ <LcLu-^ cjLuj-iSLU aipLki! Lj-uSL JI j jp^_J_u_aii 

piJIj CjLSHI ^JlC 4-C.L L ua BjcvlAJI Cj Lp^j_<_uJ» I pa CjLjjpLJll 4-gJbj 
4_Jj_J_>Js I Lj J—LJ-£L_lJ 1 L~~, , „ < L_il_pJ i { j^2> lj_a VI J-tTuJ Sj-iLs j2 

jljju>JI L^- O SLj U" mi" c t<Utf rtl jLT ju-uj p Lkj_p.j cjLjj-i 5LU 
j_<_ujL_L^_a 4 -lo-<-uJ La (_-<-n.aJj tCjLt_lip,p ^Lpl j.}L-a_a Jpju I c-JLtlaJp 
.4 jI Jl>- 4 ja > .n water calamity «<>LII 4 jjL£» ^LJLl 
p-a ^jLj tiJLLi tgLU Cj pj 4JL_u_a pc. LLlC (Jp2J p LLcvp pa p£lp 
(PjJ! cJLbJ! p^. LLlcu <_JpAj L&jL^jp ^ \<<pjp_>JI #j_a jL^psf^lP 
jLse-liVI pjj I pLa 4-jj) c. _ilj_a 4 jI gLU (_P C/-jl9j lil^ . CplJI 4 m > <n 
£. LpLa aU.1 ^--lu 3 Ij CjLjpLJLl Ct-O-J PJ j J-5CJJ aI*L> tlj 4 jLSU| 3jjj 
oLj PJ!i tCjpbJI pa Vj <?» a IjJj9 4jjL>JI jLpVlj jLtpl <?L-a p 

5l < m^I CjLjj^£LJL1 ^j , ,."j . C LU! al^JI (j_a IjaLU dJLafc 

(^-aj) j ^ 11J (j\- Lge- i ill JlLa Jllcu^I ^-»L I 4jj) ttl 

.^j| Mj ^LaJI <- «< npj tCjL^iLtU JpC Jlus 4 mL> 3jj) ts>\ 4_A_u_a (jy-Aj 
CjLj^£LJ,I in CUas^j i JipjJI JUuLiti aLU CjjJllII CjJlscj La-jlj 

t4_uljjfc^LII Lj_uSLjJI j_a_> pLc. JaJ ul£. j-aVI j-uzlua-i . aljpl (j_a ^Lil 
La-a L-pjf CjLLuilj eiil a <dVl Cjj_o_i La-jjj tL<< <i-?r 4 ^j-oaHII jp LpjLlj 
jl Ma.Lc j-a-LlI CjLu^-i5LU 4JpiL>JLl L^-uSLiJ 1 I Jpj . !j-<-u! CjjJbJI 
CjLjISLI! (- i\C. V LaLjj Lr^*JIJ^^ Jl_ujj_P ^j-a ^JlIjj La U.J c!Uj£ >LwT 
tiJJli . Cj pill ^j-a JlJjI LpLb 3pj_a_a 4_lx*aj 4^tj|jJI 4 jj^ La^ 4 -l>JI 

-^JlLlj UUw-4_^UjI opL^ . 4_*_u1j allL ^j_a ^jpLjJ.1 -tU.! Cj pill Jjljlj 
. 4_*_La ^j_a pv Ij_oj I 

C'-Lr>> ^LUI L;pS 4j pLa pLlla cipplj 4j»j«L>II Cjp-t^-JI (jl 
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ijtujkjUlg CjL»9jS-uJI 


Lj.U<LJ I >j-4 d U> / n d n .1^.11 &JJ& ,J)dUtl JluJj^iSLII Jl>>JJ 

Ljj— lTl^L-lJI * JL-uJj-tSLll 1 JlA ^Jl^Tu-uJ JLUJ^I] 5jLiu^Jll 

^yi! ^ilL>o l^l (^1) 4_uj_tiaJI 4-uijJt 4 j jJuit CjIjJ ( j- A 3ju_u£jll 

a ^ .U>tl QjJb li.Lo.fc.ti Lulj Lo^-(j-0-<JI (J^*i (J -4 1 ^ ^ 

j-oJjj , »j) t.Ml 4_JI JuLu ^jJ! ^jJLlj *ui g-L^-uo JloHaj 4jj_u5LJI 

I ( 3 ^c—JLstlaJlj OiU^uVI ^ £ .Utl 3 ^ 

. I 4 ] Jjl3 Ojj-iSLII 3jjJ ji o~, ,nj \j <T< < h a Lollaj L^K 

^_<-uj-JI j-)j .ciJJi 4 1 mi" (J!lo) jLsfcj-J! CjI 

:cjJl%j Li> tjU^ \ Lollkj ^JllLlI 



4_^l_Lu^JI cjLjLU]| jl ^jL>JLl ( yc. ajwLlII cjjJuil 3 $^ dd 
C1 <- l j^j 4_ul4iiU(ll ^LjjjI uii 1 in 4 t^♦ < ntMl (jjljUll 4 jjISLII jIjT 

Oj-LSZ-t] I 3_ptIL_uJ LoJu£. 4lt3 J_o 4_ILv LjLpJ Cj Jl_>lJ j . 4_i^ ^U! a 1U% f tl j 4 i"i1 
jl^j t4jjlil Cjj^-oSLII Lj^-uSu 4 j^_uj j^>.^\ (jjUl jl L^l£ 

L^jl jJ U£ CjJlj^ Middlesex <« Ijl-l^ ^ 4_u3-U 3j_o c^jL^d 

JijUJj-lSLII oL< 2J (jr i^. JlqTuu L-flSjil Ijufc ^.^LLs ^ylc. 

♦ .) Stills ^J-O Jjfc . ji g~ I Mj Lo 43 ^-^ 

3-j'j *j 4 * tl ^ ^jJI ti l g- n JI CjLaj . L«j ^J-II jilil 

1Uid> jJu2J J^lll 
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■ jlillj Jloillj ■ ft I'il l 


Jl-lTljj-- 3ju_u£jJ,l j 4jjJUI! Ljj_uSLJI ^lu^a c. JLJ Lwjj (21,20 j-jL-J! 
j-Aj-j a ^ jjj U;tl j jV chromatium ^j^Lajj^JI j.u_cv ^ 
oLJlI <j-a j-J^j jjj^LLaJLj L JljIoj < U njj-cjL jj^LJLI ^jl^j 

Joijj-i^ 4_5tj|j L^J jL j_uJ<J (J5-AJ iOJj-tSJI Lj-jI&J (JjJI 
t£lj_<ia^>JI uJUr Lt llj 4 _lLlI' c-JLtlaJI j_A 4_3_u£JI CjLcI t_ • 11 <n jl 
. jIjJVI dJL& JILa 3j_UU^JI 4_ul_U CjLLuJI 
tU iiijula ( jr lc c-^-lU J!La Thames j^il 4l^*- <>>H 4.L.JVI jl 

Jl-lTlJj—L^JI (j-A Jj- T uLA i^£j£lujA 4_j£j lJU_<_u}L! 4-L^-cuJ 1 ijjj-clf iCjjJLJI 

Jj £^LLaJt jjJ 4_tb j A . ..tl JSLufc J^Ujj .jLjv. VI t—<JLcl 

&JJt> ^ic. 4-tC.l > „MI <>LJ,I aJjc jj£J La LJLcj . 4_aLc 4^j4_^jIj jl£J,l 
JIa Lr l^. BjUjMltl ^Jl L_3JlgJ ^ylll 4_Aj£L>JI _}(j-A ^-CjJI 

jL^ i LJLc cjjJLuJI SjLjI 4Jj*< <»a cjLcLLu^JI o_>L^ LIj .cjjJuJI I jjt> 

^£i CUjJbJI j_id j_c. Jj ^^ _L>. ^J| 4 JjIL<-u-4 ^j_jJI 3j-uSJI ajr 1 1 <s~s\\ CjLLl^JI 

f^jJ\ 2USLUI ^jub jU ^lu <>* j? * <> 2 LU.IjJI 4.JUI lSjUJU 

V ^jL>JLl jl (4_a!jjJI) fuLJt JjiU jl tj-jju-a]l ^Ilill j-A jij, 4 " < »L 
4_>JL*_£ JlJL_J ■ L 3 A jL^j VI ^<UJ ^jL>JU (jl . Jl>- I (JLiJ 

4 <yjh m 4 1 g h\j, ts~T) La I . 3^Lc 1^ '1 a 11 Jl>- 4Id j) a 

*La 4_rv j_La ^jl-dJLUl J_ua_3JI 1 iUn^V L^-LulILLd < n^v. (j-AJ . 4 jLlC 
jL^jVI < ^a JlIc ^LjJlI .(JjL>JLI CjL^SLJlI t_«lr. I Jn33 ^-stj-J! 

DjL-ib Cj l_3LJ7e_J_L_l. I Jllc. L-SjJUI (J-AjJI La| . LJLc CjJ).lrJ I dJuJuio 

oLb^_t£l] 4JjIL>J.I Ljj-u^LJl ^jJ^j ^ jJ I - Jl_uj j_i^J I ^ ^ a cjL^j>JI 

JljJlj>J! jL_pjj_t^ .JLajJI JuJl>JI ^^LaI ^a J^Lalu 

i)jU\ (jrli aI^U J^C. JLajJI Jj^j 

CjIjlJLjj t4^ljJI jLLil (jjJZj . 4_u_lII JuJl>JI Jt Jl^u^Gj 

4_jj-UI ^LJLlj JLajJI elX-Jb JJ_a (jr £ Jj^jjj jl ^IjIujiVl jjsJI 
jl ^JlII Jj| J^ JJJI ^j />.!! < ^aJj cit-Lj&j t4_LuJaJ,l Ljj-u<LJI j_a CjLu^ 

Achrobacter ^Lj-ju^ j 3^L j^l 3^Lc 4Jjlt^JLl Lj-u^LJI jl-«iUI ^ 4^>. 

i > j I 3" J>LL j-A 1^*1 jj La jilc. Lj_uSLiJI oJla tfisherii 

Mill Ijl^J j^-A^j .(_3 jjL>J,I cjL>.j^j jl ^Ij^VI «>> <. <«<mi 4J_lJI 
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ijtujkjUlg ul/gjSooJI 


4^kjIjJI q \ ♦ C-lS^JI LliujLqjijj LloIjJ ^ 

J_j_3 (j -0 «>>t 1 Lj_u£LlII l_SjLlc2 J U, ^j^ej) . 4 _u_ojLcjjJI JlJ V 

£j_uai! ^^LLal 1 g (. m < nj Ljj -u S L iJ I _« Sjijt 4-Cj_$-5e_a Lr^J • t— jLj£L!I I JlA 

1jj-u5LJ1 ^LTl>uj i jLlII jjfc Li, 4_^jLillies 4 j^_o^ 4j^I_4_j£ 4-Jl^ju 

*U^Vl ^ jf jU^J! ^ 3 (JujlxI Oj9j .*1^1 ^UaJI 0jjt ij* 
- (g> ^ *tl jUt_JI CJU_<_ul ^JLuJ^JsI 

cjIjjj£Ll^-U l^j_c ju:^j-iii i ^juji ^jJ.1 J-^i i j < «hm*4j 

_}1 j_<_u <. m <m 11 ^ic. K.R.Bultin. (j^Jj ^j .j .eiJ ^lj <aj e_jL>.f Ju9j . 4j^UI 

1 «^a \suj-uj j-tuil ^1 t_jjl J*i\ ^jl ^1 jLcolJ . JjJlL>JI c_Jjl 

tjr jLj ^j-jl (j-AJ 4£g-»»J^)JLjVI Jl-lj^-l5Lj CjIj_L 3JI Cj^jll! 4 j^_uj L^j^LLj 

2 UjliJ.! L^uSLJl :^!jl2 ]| USiajLi^l <>* 2bU>VI 9 JLLb^il 
U 1 ( jr J-C 4 tjjUtl I JlA ^j-c oLII CjjJj CjjLStJ £) I 

4_l3jj^I J^.L_u 4_3la_Lc jjfcj-Walvis ^j-o_i3JIj g-JLv 

ij-A j-st-j-JI £*IjS ^j-a Cry *"JJ JlC.L_u3 Laj-^j^JlI I ^yjj-L > Jl 

IjtjJs ^_st_i_II ^Ljj J 3 ~>o^-4.».t-<jLtlu CjL».L<_u-« C-lLg-t-uVI ^_»»V <jT 

4_Lj J_a U tlj 4_u JljJsI Cjl_Cj_u-£aJJ Jij) < <n clt-ts&j Jl.Cjj-.i 5L1 1 ^j_xa lj-L.t£~ 

. 4_Lj jJJ 4 xLu <L>-j Swacopmund j_^u 

^ ^t-%,,.H ^uj_3JI ii-lLq-t-uI ^jG» :j-LL<a j-ujCa LT i^i ^yji^-u2> 

jljj_4-j 1 j-<-u L_u^_s Luil] cjjj^Ltiu .«*L_ui,l jJLl jilc. 

Ijl^ <(c_jlj-La_tisl)) 4 ^s& t uj ^Ij^I 4j^Ij jj^_j ^j-g j u 43_ji,l (jJl 4 < »VI 1 
Lc jV 1 m uj c^Ll^I JlS 4 <3»~LI dil 4 < «*Vl 4 _%jIj 1 jJI (j-Aj * 1954 ^Lc 
L-t^lj-nJl J—<iliI ( j-a aJJbj iJu LaJu^. 4 _aL*J 1 4_£bj_t5LI 1 4 j^jIjJ1 ^1 

^ Uj , ,,11 ^)SL<J V 4 _l3Lc (jr^3 t lIjL b^-iSLU 4 J^Tl>lX \ Ljj-u^JI uLaLtTall BjjJJLl 

. 1 JljI l^jlr, 

Llj ($; 1^1)1 Ijufc ^ ^ ^ JI-UjT L^-^tlalLtuJj 

L^-l^ Cj Lj^5Ll^U 4j _}L*J! ^_lC Cj Lut-tiuHl I 4_tbl^ ^Ull 4JklLaVI 

. ^^-tfo-iJI ^j_u_L>Jl sl 1-^v |°>1 ^jJL-oil C_xjUJ1 (jLajVl 4_j^_cuJ 

Jjfc 4 _uL?cjV1 cjLaUoVI ^j_A jj-c 3 jL^V1 4_l3_a5j JjL3I1 l-<jL>J 1 ^ L^ >ti 
^jlc LjL2 j 1 4 .3_>L^j! 5 1 ^ >^>\14-",, ,.l , n ) 4 cJI_La 


jgJLJIg JJboJIg uqJLJI 


4jj_l>JI CjljLtiaJJj cli 1 Juj^_u_<_u VI CjLstjV! 

i < 1 is >jJ oLJtl Lp»y cj lluj-iSLU I b^pSLJ I o_2t_j ljy ^ 

Cjl^jAuJ! ^JlJV.1 L^jIjJ tjfA CjL^fcjVl (j\ 0.iLLa r, I (II 

j_jjJL> j. mi n (jyltil CjLsbjVI jjl \-<S . Jl^QJLj L^CJ Ju>o dJLjLLa UwLjj! 
Jl>. ^ «lf. j j*\ (j-i-p.Lu^aJI <- i\c. t (jV ^cJlII 4 ulo 4_ua^3 CjI J 

(_ 7 lc 1 N J tsCt j| . U ^1 CjL^_jVI «<- m oL-Lo 

4- Lul a 4_Cj^se-a jl (j-L*_a JljLc 4^rU pL*-JI ^-L>J1 3_}Lj 

Cl \ rt J (jV ( ( | Ml TT 4 L^jjj .<J-uLJI ( j-c I Ju^l c_j Jpo V 

C.<-3&J *tj->.| : 4pe-U-Ll 1 j . L^J Lld£ ^j_u_jj (jr^ 1 P . L^-aLaj 

jJl^j ^j! till!} j . 4_pl*JI CjM>JLI 6j-ujJJ t4jL»JU 

O-Se-1Lj L^JTu ( J_4-*JI 1 V p-A>l « Mj LjL_ujJ (jV iSjjpJI 4 jLc CUse-i 

4K AUj . 4_pJL*JI 4_p*l_<JI L^J 4_p_Al ^j-usjJLl (j_a 4_ujp* 

31 -^ AsV 1 Ijl^J ^j^Lc. (_i 1 1ii i_fJl_<_A j^jj-lLs t4jjl jJ 4-lSLtfu-a ^L^Vl 

Ijl^JI cjLUjJL 4-1[ClU 2ui«]| ciL^SAll UjAu aiiuiVl 

4-j^L^-lSLII j-UVI JA^j L^jV ^JLjlII 3^^. 1 4_ojL^ 4_p_Al CjIALaLlA^Lj 

4j^-l>J1 »Ll4.i£ 11 jLuV! i^\ t^Lp^^Ll 
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sl alaii\ 8 


4_cl jLj^I 

LH^w^j-jt jII ^ L^jJewJ 0 ? 

4_cl_A 4_a_ilij 4-al Jl^JI jIjVI eJJb (j I 4jI JuJI ^£ 
Ijl^J u ♦ j 1 UII jl «^~4V1 cjLjj^SLII L$j_}Jj 
oIjLjJ! UjJjj oLUU! 2Uljl 
j—l^L_L*_II SjjJ Jl_j_*_j ^ jr J_>. CjLjlj-jewJlj LjJLjlJI 
(jl .CjLjLAIII 1 Qj}** J ^IlII 4_dL^JI <LcwjJ^uJI 
4_UL_ljjj_j CjJl^>«j Lljw CjjJLlIIj JJLstH-Jtj cJillJI 
4_usLiw CjVlew-4_Ul Mtn-jLqj L^jj CjLj^SLlI. 1 
L;r ic 1 «>»jl ciiJj Jj > tt <jj .4_<aL*JI 4_j_J_LijJI £jufc 
Cj 1—)jj- SLj - 1 ' 1 g j 4 ^^aljeTJI CjLjI^C 

. L$_i* 3 c_cCj»J ^ (jr^^ ■*!Ij-U <j-« V»lt 
^JLc 4JlLcVI ^_Al (^jL>JLl Cj^I ts>°\ 4_jwJL*_4 £)| 

Lu9j i_3ij-t-uj 4 4_ew.jJI I 4 _lL^C 

4_ewL<JI L^jI U_£ 1 ^ K Oj. 1.1 CjLx^IL>J»I 

d 1 .U~tt LewjJijjjSLJL 1 jj-ea 

4 1 ^ mi a ^jLUl Cj^Lea^ 

<jL£j • M-jJL 2 ^ mi II ^jlc L)L^ LojlJ_c 

lj_iL£ lij 4_jet_^ 4 <i il (jLajjJlj (jr\_uLj^tiI 
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ptwuUlg CjL»9jS-uJI 


. 1 '< * Lljj_3 j! 4_jjL>JI oLJJ ^Ljil CjIjjJj ^jLoLjjv qj-Lu t_JL*JI 

oL*_43->Jll jIjI p_a La L-JLc- ^jL>JJ a ^ L> »VI ^ jjfcj 

^jV> i njJI jj-uaxll SLpJI lJ&L-ojI LJjGj tCjjjj)"i Mill Ct L> \ et) ^3 t4_uLajpJI 
j \\ U •» < 4 i La I C.4-il£~ L^jI Jl> V 4_LajVI p£L_JJ p I 4 _l^_lI! 

CajL^J t<?L-j_a CjIjjJl^ ^ J-3T~t I m3 Sjjjse^Jl! Llj)>Ilj ^jJlIII pl£ 51 

pL£ La IjjLjj tL^a-il I £p_ij ^-31 j 4_a La-UI 

CjLsLj JJ)L>»tl JLtTuTuI C-aAaaJI p£LaJJ . QJ) *'*'*> t nj p-uLlJI 

pl£Lu]| ^Jlc jljj t <i ‘^~nl Uj .nosegays 3 j-jJu-^I jj_aJJI 

J- JU^ ciJiji-<-uJ 1 I JlA pi ^_iJoIIjJI <j_a ^_u^l 4 _j^l LuasJI Sjjij! 4j?e_pJ pjJ.1 (_ t 3 
. J^jJLa p_i£. 4 _j I l_4^ 

^Lc. ^£l j^jj\ . 4_u!u^ILa Ij-jJIj J>J_i_uJL£ pAalp-a I d<jl£j 

(jJl-lI CjLLoj 4_t^ CajISj ^jLe-aU 1 ajkf. L>»j)~<?-a 1 y^t a I860 

^jL>JLl £-l.qj>- 4_j_jJlII CjL1pj>.VI CjIJluI Ju9j . jLLa_aV1 ^L-a l_££pj>u 

4_L?eJjj 1876 j 1845 (^^-aLd 4_aL*JI 3 ,-^tl puljJL LuLLaj^j 
^jL>JLl cj^l_Ui9 c^5tj_usl p-p mi til pjJLJI JjIjI Jilaj . 1898 ^Lc. 4.i5Lla 
3 Jll>.jJI 4_>JLjl1,! CajI^ plj tpjii,l p^lp-a < <1 c. I p.3 l-a-uLjI l-juuz jj 

CjLjJlLJI J5^fc_c (J!VI <_ <lr,.l ^yJb LaI 7)\"n ^3JI 

^jL>Jt! 4 _Cj^_4J 4 j 4 < <mII J-Ltfsl IjlAj ^U1 ^ UtK Jju-isLse-^J CjjI^j) 

4_>j3<J! cj! 3«U juu 4 _l3j oLdl cixjl£j .(sewagefarm 

4_ujJj I Jlj Lc ^)Lc,j_<_o (j5LIj . JuuslS ^_lC 4ii/i\ CajI^ 

4-jj 1JJ ^LJLl LiJLj Ij- U-L tliliA 4_ulij 4 _lL^c CajI^ ^Lil 

.^psjVI Ccj»o <>Lji.l 41/^3^ 4 ^jjl« (JJI_La Lo t-j^AAiil jL»T^1 

^jL>JLl CaIIjLxj) cJlj Lo ^jL>JLl gjlj-« u-^H 1 61 

of VI (^LJIo^Lai^lj^o^l^Sj^L^^o^a^JI 

CjjIa-oj *o_t>.VI o>^l <■ (jjs 4ij|_A CjI jlaiw C-ij-a£ Jl3 ^jL>J,I 

. 4_jJI_c. 4-i5L>jLqjjIj S^Lo^ CjI3 4_jJL^c. ^jL>JLl 4 _>JL»-c 
.^IsjVI Q^it ) 4K Mill o^. 4-olc cr^" (Jj) <<^^JI Lo5Lxjj 
0 -« LjjJL>. 50 West Middlesex 4_uo-*-H p < mIjll^ pK < nil ^ j < nj 
.4_jJL>JU ^jL>J,I ^yJI CjLL illi L_ 2 p_>o . 4 4 I <n J5J LlajJ «-UI 
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gn liOJI 


^j-4 (j_ullll {_y0> c 3 L^LLa ^JlII ^U-sai.1 JjLuJ £)| 

^j_4 *^'< <--» U 1 ^ ^ tJJ * Lj- 4 ^ 4_>JL*Jsl ^_tc. ^jUJLl cjLjjJLv (j-A L^-lLa 75 
CjUUt>JIj CjLc.jJLlIIj <—3jl is\ 11 ^j_A 4_uVI l-.<- l j ljV1 (j-a 4-Llsfc.A 4^t Mt J}LL 
Jxa5j .((^jL>JLl jl^>.) 4 JIjLjJ1 4_j£.Lu-aJI l 11^LJ,! 

^-♦-lJ.jj .4_jj) <>i»!l SjLU ^ <j-L <Lca*Jw c_jjLSj La ^jUJ.1 ^jla 
L$j ^ LjJg c i 111 ii Vlj jLstjil jl jL^jVI <^1 L$] j-l&j <J-±9 LIlJu L^J jJ-a-aj 
(jj_>j_5LJI (j_A ^jL>uU (jr ^ La 3jjJ> 4_j-jUlI CjLjjj-S Ll J.' Jl-ulj Cy^>~ t>jj) t^T) 
^jUai £_L<-sa_A 4 - L aju (^jJlj .ciJLI5 jj)3 mi3Uj Cuj^_a5LIIj 
O-L^-J 4_Lij_u-h_A 3 j.aTlq.lA CjLlLajlJI 0 Jl& ^Jjljsej £)l j_A jJI 

4_iJLt-^JI jo-^LL*JI ^jL>JLl Cj^I <T*>4 C-<- L a- > - ^1 <>LJi,l 4j3 n ^ajj 

(^jl^JL! 4 _l3Jj l_<_jJL_u I 4_LL_ujj joa I tiJJ j (j_uL>uj . 3jLua j_j^. ^jL>Jl! 

CjLLuj-jc-a^ 1 j > ,«n 4JL>. fiL>JL*J,l 4 jlIjJtl ^-uxijj i 4I1jJl>JI 

(J7 ^ jULaJI jC. JlJ 3jL3J_!1 (J_a I Jl>- <L>JLlU ^LJlI jJLuj .CjLu^iie_A jI 4_JjJlU 
a La aLaj JiXI MLa ^jjSulu Jjla Mogden jjL>. j_a ^<<^a 

^a ^ > h 3 d ^a-^jI (^jJlj V^) ^LaI 4_La c_<— j^-tToJ Cj^I 

( ^ ^>LJI ^ Ji_A ^LJLl t-dj si a! A . L_a^j ^J_j_laJI (_J-uj 2-S ^j-A LLlJu ji_AJU 

CjL)lj_>. 1 M Juu ^jUJ.1 ^Lj-A j-Jlj£ j JiJJU O-LSfcJ 4-A-A-t^O-A 

^j_A C_J^5" II JaL^uj! ^jLo^Vl 3 j-A C_J^L-A 

^ (.. .^jJI I J^J uL> ^jj (j-tuij . *»ci^ Lh 4 ciLH 

(Jj ( nt II ^Lj-A (j-A L_uL_u|-Lj Ij La^-4 J L> A^ 4JjJli ^jL>JU Cj^ <>>4 ^jjSkTlj 

^Ajl_u 4_L_Lit_A oLaLa^JIJ ^LJJ CjIjjJj CjLcjJLlI! (j_A 4_AjLUI 
j-j 5L3HJI (j-A . 4_ut_ulaJI i-^jl is\ L' <?Lla ^j_A jJ^J 4 AjL_uJI 4_iC.Lu-^JI 
L^JI L^LiJa-A 4 _j_ajVI jlj-jJ! Cj^Lx^d ^xujjl j-txa-util (jl jj 
LjJliLJL 4 _j_lC 4_lLxd j_a ^jL>JLl£ .Cjliia-Ulj ^UUtl CjLLojj 
4_jL*JL1 l-i-ljj 1_La ■ L , ,.j t4 jj_A£2JlII jl^ j_a Lc .jj ^JjJLc-a 4_3Jl»_a 

4_ H x_ljjJI ^jL>JLl 4 x>JL*_a CjI j \ a r 4 _j_S ^Jl^I ^jL>J»I j_lxsa_A 

*^jVl 4 _aJl^Th-u.!.' 

o_x>. settling tanks ^ CjIc^llu-a ^jL>JU cj^L-^ 
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ijtujkjUlg ul/gjSaoJI 


4_L^_Uj_ll I jl (JJ 4 < »! I 4jU-A lc. C-LLtiJJ 

Lai .J j 14 juu L^-tlc La lJiu-oLjjj t settled sludge«c > < njTiJLl J^j-II» 

SJlLIlJ L^Tjj^jj 1 $ ul3~ ^uj C-t- O - <U-^LL cdjJ ^1 4ijL_oJI CjLjSHI 

^L ^Jj Sjj ,>,♦ 11 jlji.! i—tic? jl^Jjj 4_ulLj-uSLJl j_^_u cit-Ls&j 
. 4 j3 mII CjLlUc ^Jl>.J ^alu lilijuj 4j>JI (jr^I jLiJI <_Jj^Jj . jjjjSJI 
t ~<\l ^Loo tilljjj tJjLJI La-» JlS jj£L Lj-u£_JI j-a j-^l Ljtc 
I JlA ^ a < njj . L^-uSLlJ' (Jjvj 1^ ( a £jit_jj ^jaLl l-oLoujj 4 jlac 4 JjLujJI 
->Ljuj 4-uzju i activated sludge t U < Vr 11 £>a ^Ldl £jil! 

t Jjmi^ I ^Ld {jj \ 1 4c.j_<_u j-a Jujj Cr^! 

dLjjSLtll (j>^*} jLj L^iaj 4_ulj^JI 3j.aTLt.alI <LcljjJI j-A £jj L$K 4_tiaJtJLb 
4 _LLj Lai . (3 jj ^"r tl ciJjj 4_iiLaj ^jJI) ^1 <^VI 4cljjJI alcj ^-11 4 ^>oLlII 
. A a < £-Ljj Luu Lalj t. < < < jHU <—sLiaj jl Lai tLmirll 

I 4J LI LaKj^-LII LJU ^jSLojij j-u£ Jl^. <^1 4_£i 2L>JLai 

1 ^Tljj ttiJj£LII JLa 4_j-aLnLa 3^La j-A 4 3iU ^ jr ic jljj L^jL^ t<—SjuuaJ 

t (^j L>JL I £_<_u^_a I j t jLi-ujV I La I j-j ^TiJ l£ dj ds Liu Liuj-j LJ Lc iHJ j 

LlAj . 3JljJlC JlS I 1 ^ <i ni tilj£JI j-A 4 3 «L> (J^L>. <—jj > tnlL JjLloI] ^ a < njj 

^u3j . Ljic aLa Dl ‘-LLlijj JjIj^u ^TLjj t4jj t^tfl jljail 3j_o^VI jLVI 
oLjJl! 3jL 3_) ^Lp*l JLajJI J5L>* mjTlIL 4^iL*JI CjI aj mi^JI 4Jljl 

. j^e_JI jl j ^ *11 3jdL_a I ^ Aj i^ i ^L.a-mJ I Jl>. jJLu 
4 i > mj-j j_A ^a-Cjll . (j-£>jc I 4 K mi a (Jila-J j^3 l. i < <jTtll J^jJI Lai 

Iji .3 4_5c_Ld j-^_a-3 dLLi t4jLU 90 j_a j-l^l 4_t^ a 111 4 j < <n 

^j_j j_A 3j a*> < ii a ^jlj-A cilijj .digesters Cj L a - tTa l^J I u a < ,n 4^ie^Ta Jjaljj 

4_ul jJI CjLLjjSJI j_a JuVl dLuj-tSLU 4JjTL>Ji I Lj-u^-lI I 

CjLj^SLjII * ^1jll j-A 4_jLiu Laj (3JJ-II jj-Ijjlj 1 nil Lj-uSo JLo La^ alll 

4_jl IJ A V 1 _jj_lLL LaJlcLluj-^JlAj . jLull Lj_p£L ^_a ja-(3 ^Ull 4 _<_u_LjJI 
14.<-a-uj 4 3 i jllullj t jjjj^LII Jlllu^I ^]| 4jjtTa.*ll jljll j^aiSo-^jlLI 
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gn JLiOJI 


i ^jjUtil j| „tl jLc (jjjJujjt (jlfui.1 Ijufcj.jl_c Lo-aM^j 

cJlj La 4 _oj (^jL>JLI Ijlj - Sal Ht 

. L^jLtSLa Mil tjr 3 4^o jLsr~ > <n 4l(jJu>«JI jjLuai.1 ^oJajLa *4 j9j»>iJ 

l2jI£j_>JJ ^JjjLduJ (jliui.! ^ jL^tTu-aJj ' g-i L» > < L$£j^>0 ^Jj JjvjJI C-iLa-i^Lfe 

4_al jLsr ~ < mIj CjH j-Ia^ul ^ jr 3 4 U »<>> dllj£ £)l£LaVl . a ICjLst <>> aj 
Jj>.jJ! J_0_3fc3 £)ciJJj ^ylcj . LLp*l ^AjJ 4jI U£ CjLbwLiuJI J_u^u3 
.4 !uJl>J 1 ^jL>JLl £-i\-ua-a ^ 42LL>JJ Ll^Lj 'j Ju^a-a (jliul! ^La^I t_ <, i^pJJ 
{ j r a (jjJLs* ji^-tLa CjU-^L^JI ^j-a 3 J^ljJl 4_*_^U jJLj JaS 
(j CLUlSZJ ^JLlJJ !^>-^Jl jjQ 4jU.I I 0J 5 4-Lt-uJ L_s!_L£aJ 

(jru CjjL333 3jZ& L^3L^3jt_a (JwV u i in 3 j a~ i m a 4_ul jJt V 4^.j^_a 4_a-i3aL$JI 
lLL-L-LII 4^>«j.i j-a-^TiJ' Lu ^j| . La^yjl j»Ll 3 ^_Lu£. 

aLU LjjSLa ^j) <^>^U i^j 3 nj .j-a-5eI(JI CjLjL>- h > <n 

4_lLu^JI _}!ji, 1^ Ljj-L^JI L-i-t-ujJ (jy- L> ‘ CjLlj->. 3 j3-£ ^-OjlLuuJ^ t^-U^ Jl>- 

^yJLc L^-a-^-L^J V jl qtU « ) oLjj^LJLI L^O^-L^J cili3 4_ajL3i,l 
P 3aLa^ o!3-1dewatering aUl 4Jljl Cr a^J-4_t]_a-*JI ^JlA c^a_jj (^^LU^/I 


- l 3>^ ^ 


lj L_ 3lit3J.I / 


?r^l C& 


4 , i^t l jljJLl 

^LljJ 4_j_<_uj_a J_a!j_c 4_^La^j 4 _Lvj_1I ^Jl_A . La Jl>- ^\ 

t « > -< j_>oj / .U> <t I *jii^s a L-t-t-u^jJ 1 Jlaj oLJJ ^ .^LlI! 

4JLa^ t- > / <(jJLl ^j) <>>^U Lai jl 4 jL^_lII 

0 j.-Tj.lj . Llj^_3j jj-^3 4_La . La 4_3 jj_Ioj 4_La CjLj-C 

< 1 1 c. I (jlj 1 jl a < <1 ^ 3JljL3JI ^ 2 JU 4_i£j iCjllaa^JLl jj_a 4 _jjIlII 

l£kJIj (^\_>.^-ILLll) 4_La 1 ^ < »| Jl2 4^jIjJI 4ji^LLII ^_t^l_L*JI 

jj-<-u-La ^LlJL! ^jl ^C.jjj . 4_3 _uL>o IjlA (J^*l (j -0 ' Cj3 ^ f «■ 

^jl LuLLajj-j ^9 l-JLuj «4j-^l <^4l 4_J_a-*JI <>JlA La !j_jl_& 4 j (j-iir < imII 

Q^jLoJ! jLj>jJuj . 4_t^ ^_ ;r 3ij <±t- p ^ j-sfejil J jLu-o ^j) <>>^U J-a^tJ 

L^bLj d A ^ , ,,l JLLUjuj Lt-^LLuJI j-C 1JLUU ^Lj_a jJjuIlC. J_5t_J J_a-5tJ (j\ 

* 4_lL>.LcuJI ^^JIdLlU C-JjIj 
'■ Ln 3a CjLlLojlJI ^JlA j^jju j^ ^ (^jL>J.I ^_u-a2_a ^ Jo^cIlLuj Jl^j 

-cuj 4IuJl>JI *_jL-^I c J.CI 
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QtwuUlg CjL»9jS-uJI 


JIj-j La Ca_)L£ 4_^LLa_jj_tJI (JjvIJjjv 4_jJLe_a 4 U>L.. | | 9 £)| ^jlaljLlal 
. 1966 <>>a t <*j ,^T\ 

_}l j_a ^jyic <L>JL».a-U SjijljJI ^jUJ.1 Cj^I is>°\ ^ jIL>«j Cj^>- c_<-C.Lll' 

aj ^\jX\ ^j-a AlSLoll CjLUliL^ CjLj^SLJ. 1 ^a-t-uj jl t^LuaiJ 4 j 3LL> J5|j_dj 
jl_>. ^IjiL 2UIAJI ^LLoil oLUUl ^ lEut ^ 

(JjUJLl £_jLua_a L",, ,.~ £j ( ( J_ l £ ,U1 ^j_a 4 a j L r CjL-a^L L^2 _uL^j ^jJLL_uj 
JlLa JjIHj ^3J1 CjLcLu-saJl ^_ r ic ^jjjLaJl ^yajJu La lj_u£j . L^JjLu 4 jjLaJI 
: 4 J 1 a ♦ 11 (_^-a-4-uJJ iL^jjLse-a 4 j>JL*J, L^j 4_uaLL j_}Lua_a ^ mi m £)? _}l jJJ 0 JlA 
4-C. 1 i 4-jjU-t^n CjLcLl^iilj . «4 JLjL_uJ! Cj^Ltia_ilJ <Ll>.jJ^-uJ 1 4_>J L*J, I » 
^jL>JL! oLj^XjJL LaLu 4 _LjL<_uJI L^j^Lg^ 5_^jLLa cj^iiLiLa jUJI 
JL>o I j_jI=lL_uj L^-uSL-^j lii 1 j Atl Lblj La^-LdLufc l>^j . 4jjL*JI 
4j>J 1 ♦ ait jJ)Lua_a aLli! (j^-a_U (j-aj t4_ujJiJI CjLjLa-j^JI <j-a BJjJlc, Lcl jj! 

4ijL_u Cj^LbaS Ruabon Flintshire jjLiltll^ 4_*_LLLa ^ ui^JJ ^ Monsanto 

^Jj) m aII 3j < CjLjj£LJLI 4-C.ljj jjLaJII CjLLaL-u Ojj 9| La J_Lc j *4jjLl11 

trickling filter mi" IL> 4 ahn <U<V<U j->Lua_a ^ 

1 ^ Ajj. <>vi 4_*_a /^£LaI jo. ^yll 4 _LL_uJ 1 1 <>.4 4_G_u ^j_a c.<JSLa3 systems 

4ijL_tj Cj^Lia^ jlill 4-C.Lu-o La^ . 4_t^Lbai <L>JL*-a 4 j I Dee 
^ta-uaj Ju3j 4_aLuJl jljJ,lj JluLuaJIj j_jI ^j T l>o 

iVa Luajl ^eLcua jILtj La^ * Lo-jJ^jj jlji.1 ^Jul> <L>JLl 1 jjL-ai.1 

l £<- , mi -LJ1 q _a 4 ni aj t4_jj) />> * II _}!J-IsLj 4_j_Lc 4JLL_u 

4JLjL_uJI CjLjL illi 0J-&j . c__JJI j-uJaj>o ^ jLsr*i < <n Sulfites CjLLujj-jSLII 

L^-uSLiJ ' CjL^SL J LI ^j-a^-uSLI 4_aL_4j CjLuj^jSJI CajIS” lilj . I Jl>- 3jLtia 

CjjJLlII j_j I lj) t u |-jj_aJ! u I c.-Cj LuTL jj-tSLI I c. * it »n I . (LaLaa 

Juv CjLLluj^JI cJi-GitJ 3_>Lcl ( j_a JlJ Vj JLa-^L L^*_a J^LjlIJI 4JLv 

4-^3LL ^1 ijj! 4JLj^j ^yjuJj jl 4 jjL*JI ^jL>JLI ^_jl_u^_a 1 ^I • ^J_l9 ^JjL^ 

JiitlL-uV (JjL_uJ Cu-LLj 1 . ^adL>. £jts> a Lkj^l CjLj^SLJlI (j-a 
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,jn Ifrill 


£ja 4_LL_uC jLLujj^SJI 4_11jj (jyh CjITi-ujj.iSLU 4Jj^>JLl Ijj^uSLlH 

. ^ ^To- a r 1 'ns *tl ^£, JlS^Tl«-uJ ^ic. I 1_4 _l£ CjL tC/^_a 

oj^-^j-u 1 —lU L^.LcjJ c-(-L<-t.ij ^nJI AlSLoll cj^*i <L <?tl 

4_ul^_Li2il 4_ujjJI 3jli! dl3 t«Seaoil»«j-3fc_Jt JsajL>>-^jL>JLl ^3 V c<jI^ 
^icj < L 3 i?It L_ijj-uaJ 4jt_uj jdJl Cr^" ^liil 

a a \\ <--> [\ j| *2 a \1 1 < j->- .tl cjjJG JljLd 4 -JjJlII CjU-lLcJI £ja ^cjJI 

4_J^_5fcjJI Lj-uSLlH 4_LdL_U^J 3.}Lc tL 3 '< 11 . ^UaHjLj CjjLSfcJ 4_u^_>J I 

£d_3JI cjjJ_j j_jLuuJI J ^ ^jJt £jJJI (j-a 

ljr ^ a j <lj. L 3 tl 4-jwjUI CjLj^SJLI (j I g. j_<_u ^j_Aj . (Jjj-Tl.JI CjLcJj)~ < <ia 

^j-oj^La cjjJLj 3-j-j'j L 3 H 3_>U1j .*lLlaj VI ju^LUj V ^UJI <U3 ?tl 
JlLa CjL3l3e_a l jA ^LujjjVI ^IdI jdll dLcI (_ylc 4_IL31 dIj ^jL-ujVI 

«^j>- jJ^-u^SL J Li JLtTJI 4ji jll 9 J!j U (^jJI cujJI Ijla 
aJsLL> a*a^ t^s/^1 ■ L A ,tl 4 _u^£’ ^Lc.j VI CjJ ijfcjj 

Jj9j .^iolj-i!aJI ct^I ^ Lr^y ci^ ^ A ^j-salielLlI 4 _ulj_lL2JI CjLjjj^-lXI 
dsL La jCc * 1967 ^Lc £-_uj Ijla (j_a 4 JjLa 4jjI£ cCjux. 

^yjj-L>JI IjTlL>o| ^IdLo* ( j T ic Torrey Canyon <Sj^ ijr-*-* u - >) ■ L. ^ < 

. IjTlL>LI j_tl< cj jinl <U3?U Cx^JLLajlj 4 ( _ r jjJLll 

4^Jalj) mi tl 4 ^jL>r«t t ^jLL cllaJlst" < nl cjL 3I^JJLI ^jl t ^ 

Cji-g-Ia-UI (- <lr.I 44JL>.VI 3jJa_JI 4 _jjvL I ^jA I JlA 

cj^ilJI I jjt> Jl« c-4-l^uj ijj .cjLj^_lII J^c >>-j3 fu to! j^U a 

jl_>JLl cJl 4 < >il ‘j- 56 -^ j-5^ 3 iy* dl j£ <GL^ ^j_oLtil L>.Lc.jl 

4-l>.jJ^uj^SL l o 4-Ll<-u^ lLL_lL_uI . >LU ^ CjL^ mi 4711 gLcllt^j 

»L 3 /11 4_l_sl_j 4 _jjL£^ ♦ J,u^ ^LLu ^Ic. |j_& ( j-o cjjJbJI 4^t^L£Ll 

cjLj^dJLl jj-ij 44_«jV! ^N-»J 2 jjLU JjL_uj j-lL^JL ^jj3 

. f -‘L it| ^_jL (jj^L-t-o L^_l3 

«Ljv^1_C. £j£> L^_s (JJlJI ^ J * J ■ LH cLL-lU Jl_l>. yi cj^bil ■ L A >tl ( j_u_jJj 

£j-a 4 t(i 3jlJL ^ 3 ^LU! J_cdJI cjj^j jd . cjLjjSLJlL 
Jl-i—aI mmi IjjJLiJI 3j)L^j LjjJLa I Smaiden in Kent ted a ♦ LI ^ 
CjUIIj^I Cj dtjl Ju9j.ju.d^ jl3bTu.uj ^ifluoracetamide 
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QtwuUlg CjL»9jS-uJI 


ijJLLA (jl Juu L^-l 3 Lthv j rCJ t 4 j^JLU 4j^I<J 1 ^j-o ^-salitliU 4_Lvl_c. 

^ ', a V ^jIjj <^-11 Ju-aLt-n-uIjjJLaJ 1 JL>o £j\ ^JL, 3j_}Ij9 Ljj-u^j 

JJUo C-'-lsz-} d<_<lIL^I CjLjj^-SLlU 4_LdL<_uj_j 4_jjHJI ^^Lc. <j! J_*IL>«-tl 

CjI JluJLI w . Ljuj_<_u VLa^ £)l < dljjJLiJI 

c j_a 4jj mi->JI CjIjluJlIj selective herbicides L y±^\ mi -a-U 4 _uLSIuVI 

'^'**'.* 4.*jae-<fu.a CjLI£La1 lIJLLAj ♦ CjLj^SLJII S U,,", L 4j^_uj 4jjIlH ^j_a jlI jJJ 
*4j» < nt-tfl 4o_uJI _a 4j^CjJlt j_lC 4_aL_uJI 4_JljV CjL^lI 1 Jiir~ i n\ 

cLSjJI J^LiIL<_ul j_iaj LlIljLa CjLISLc^M 0JlA 

4_>JL*_« LT ^ 4_al_A 4 mi a • L> 3 CjLj^£_lIJ L^>-L^j V ^^lll jljJ.1 
^_yic }Lj_c ^jj£JL $:^LLaJI cjLcLu-£3 <l>«j1_lII cjLLUJL^ . ^jL>JJ 

CjLcLcjw ^ L_j|jia_UsVI <±.ca-u (jSLcj (^jJIchromate ion CjLajj^LJ! 
C-JjLS" Uj . Laj-l^Lj <L>JLlII 4 j 1 <;r, j > >it7jj ^jUJ.1 CjLjj^LJH 

jL^> 4_^Lc 4_iLu^j 4 ^j^ju 3 4-Li«nil t~Al ^J_A JH 4_3eILiI,l CjLcLu-saJI 

j-5e-j ^ 1 ^ (^jL>JLl 4_b^_u^_m pjLn 3 jLc. ^jlSLc^/1 

J V( Mil J-$-3 c^m Juj_3 ^jJ! Lai . cxilll 0 JdA JsLLu ^ 4 < Mj S^La^JI 

cjLlL_lU . JjLUl ( _ T b JJLtlil 4 _ajLSJl! o'jjt J!l« 

: (j-A "i <i jj-Laj IjlA CjJutj (j! jj . ^jL>J.I 4 j>JL*_^ (j 5 ^! 4^a jir" i .ill 

s;l_j-^J! jLij (3,^-*^ L-*-* iU ni ill {y* IjJ^ ^*-2 

^jl I^ia JL>.V IjJJ-o 0^ 3_ll tiC. 3 i(_^jL>iII O^LUiS 

^jljl «L3 j-jl ji j Lalti■■ * 4 jLi dll m < n4>JI (Jjljl 

CUj>Z iU mi i 11 (Jj-jJ! u a~ -a-j d 113 ' 4Haiila dll ntewtl jl 11 »l di^Lij-^ 
^j j-~m i ~l jjf L5ji>^' (j- 0 U^_9 .4 >ii^i a ^ (3^£jJlj) 

Ut^lj £^l-*-l! Ij-A Ji-o u-u^lj .<_k-tJLSllLJI ai^LJ! 3_j£jJL1 3jLdaIl JjsI^jiJI 

(_^jL>iX1 a 3^1-^>* 1 d U. ^ mi" ^jt diLilklXl Id ■ ■■" jl iLajlj 

JuVj-p: c?-^ jL dPW CT^J-' diJufcLi Ji^j .jL^iVl djjljj 

.LjjLd. S^jII ajjt 3K Mill dJIj LojMidland 
^dJld . 3 i_c jJ I dll j j_td ‘ ~il ■■' fc. it I t_ , < i n~ lj jx. ^i£l 3 K i« a dijLa>oj 
(_^a (3JljU,I 3Jl^.) £)jjr is-1 11 Jj 1 Ilf. diUSLaj 3jdc.Vl 3 ^.Lllss ^ jaJLa-" , ,i~ 
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UA IVill 


cjIj^SLj-o Vj *4_ajmi jljJLl <j_a cjLotill! &JJ& .J^Lltl 

ol L)J-i i^jL-^'AI 4_>JL*_a J^L>. j- 4J CjLflJaJJLl &JJb 4-?&-lU]|j . 4-Cj-<-aJ 
. .^I j£» Llj LjJlIc ^Lxa jjl t^ia ^\ Ju9j .j3Gj 

-il j-tl 0 Jl& ^j_a <lLlu^ IjIjT £)! I 960 j-La L^jjjLa j| «.. 

£)! (j-a-S <- i i mi~ ^aJ C^-jL£ l!i]j oLj-a CjLcJj)~ i h a ^j_a 

jJi 1 _l£ I Ijj . 3 jLl 1> * *v * ' (jl jjjsejj Jlj^j <_3 yj-u L^jLt-a^ 

Jl 1_2 1 g a^L^J CjLjjj^LjII <j_a <U}L<_u (jr Lc ^Ljc-LII j^sju 

. I a ' »j La£ « LcwjJ^u^SLj-a JJbelll <LLIj9)) ^1 CjLk^.SLlI.1 

Cjliia-UI Jj^uTa Uj^Ij djLstlU CjL^?^11 LlA 0 >.« ill ^pjal Ju9j 

UjLl^L o^' cr^ cjLlLl^ o? JlZ^I.J l^li) 2ULU1!^ 

j-u^ Jo- ^1 4_uLajjjl ^jL>JLl <>sn\ <GjJl>JI <L>JL*J,I ^aluj 

^j-a ^uj ciJJj j CjLa-uoL^JI 4-l.uuj c-.<-<-u^g]Ij ...a 

I(jl ^jL>J.I ^-«-uuV <_y^II jljj^l c_>-JL-uLj 4j^ aSL>iJ 4 3ta 't a 

4_j_La_*J! 4_j_jLaj_jjVl (j_a 4_JL*J! 4 jvj jJI oJlA j_a Luj_>. 0_a-$-<-ul Ju9j * L$j 
ciUl ^yjl c^L-bj ^SLJj 4 (^JuVL» ^jL>iII Cj^\ i>>4 JjIjUj 4_usL>JI 

JJLOj La_t^ (_yj|jJI aLalt^VI (_yl£. (^jL>J.I ^jL^a 3j Ju 9 jjfcj Vl ^1_A J-aLc. 

3^Lc J-A V t j_a ^jllll ^jlit-Jsl . 42LLaJL 

La-^ t 4J>LkJL ^jLU! CjI jiar, 4_aJiieILcaI.I CjLiSHIj Cjlir />>U JlJ^j 

jLiJl 4-SL.i-Ju ^jliui.1 ^.u ^jL>JLl jj_a JuJjlII c^l U>~ . ..1 

CjIjLLj ^jlljll dj-jju-saJI ^jL>JU j_)L-sa-a ^aj a <<-Vi ^aJ « 4j >UjJI 

SjUJ! JjLU! 

IjTu^-u I £ La-L*JLj CjJl>. Jl3 CjLjL illi 4_>JL*_l 4 _jjv.LuVI 4jlj_lLJI ^jl 
t -<\l »>»a ^j_a 1 ^jl^ cJJ 1 ^^I c j5La-> ^ylll ^jiTui.1 VI 4 jlsLlII CjL%1_l1I 

LljIj La-^-clt-jj-iiLl La . 4_al^JI CjLcjj_LJ.I ( j_a _}JlC jj_j . ^jL>J,l 
. J^VI 4ijIL>JU t ^j-sa^Luil Jl>»T j-l^Ic. 

(j -a cixjj-tSLII ^ILa L^-uSLlJI J\5-L J^»jJI LjI £)L_ujV! ^11^*><«! Illj 
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QtwuUlg CjL»9jS-uJI 


♦ ^LLlU a~ ♦ j * L> < 4 _a-j- 3 p j La ^Lul 4 JSLaV ^LLa CjLLj^-iSkJI 

llLLj (J-jj_>u tCjLlj^_iSLII (j_A cjI jlujj-iSLII cjilu^-tSLU 4 JjTl>JL1 

4iaLuj£j ciLuj^-iSJl jl C-*j^-t£>Ll 1 JljVI Jlujj-^ (J!La-4Jj^ 

^j^Lajj K.R.Bultin. (_^a_Ljj_j .j . ciJ Ju3j .4hj)j_*_i,l 4_ic, 1 m^I' cjLiLaaJI 

(^jL>JLl jj_A j_3tlll Ijufc (_^1 c CuJj-iSLJI 4_cl_u-aJ 4_aj^la jlSJbta 

Uaj)IV A^ A~< (I a 4_ull !^_A-5fc-4^-A-5tJ ^jL>JLl il :Cj1 M i K A~>iil 

Jjsj »^j) j mi tLSLJI jluj^_^ Ljj-ufLiJI 4Jj_>o jJI >.<U£]I cjLuj-^) 

jLpjj-i^JI Jhmi^ I ^13J ^jliuil) (^jL>JLl jlc Vmtl 

4_l_j_A ^ 1 r. Jl - l T lj^ — l£J I J^LLsJj < ntlSLlI Jlujj-i^ Jjj-stlu 

Jlujj-o^ Jj^LlaLi (^jL>JJ 1 "^ 4_u2_o ^aIuj . l -£ 2 Ju JuVI 

t- < < Ju9j t mUSLII CjL)^Jj£ I l_Lu 

^jJ(N orth London Sewage works 4 _j>JL*J, J1 a >.» * {j} 

4_<-<.i_a-A- j-LLjV 4JLjlju £>^-aI Lj-a^j_a q^JL>. q^jJLa j^cj ^JLju 

^JLXJJJ .^jLuIl ^H-U (jSLj ^A-J JlJJlIc. 4-cSJj ClxJj-tSLII ^j-A (j-ts3 L_sVI 

(j_U_jJ ^LLlI. 1J jLLLjJ-tSJI ^_1 ^Jj (J_C«aJ (jl 4 .jJ-AJl11 4_0*LlII ^)_A 

LajIj tljLJJU ^TL>.J)jJjVI jLUJ^_l£ J-A->- ijr h (jllLtil (J1 At" t »1 I ^j-A tU rt*4 

4J c-^Li-^JLl Jluji^I ^Ij «L>.L>JI (j- 4 Luajl 

£jj mi U 4JL>.j_a ^L-v ^Utl» 4 - i Ia j lH jjj-Laj ^ .(^tl>.J)jJjVI Jluj^_i^ 

j| 4 ^jL>JLI ^^ojLt^A c j_A 4_l^Ljal 4 j^_A 4J C^ulj t^y>.LuVl 

^hI T l- J LI t_<« u j3 ^j-A j-t^l 3 aLa£Lj ^j)<>>^U (^JLpjj-j^JI t-o-uj3 

4 <?K" 4 j \ a c. £jLlJ! ^j-A I tiJJjJj c L JljJ_aj ^j) M 

.4_*_a <LL^k] ^j>UI aUI ^1 ^wLJI c^> jl 

II ^_a^SL>J I p >«^tl j ^ 1 /. ^ 11 j < ^ 7 _aJl«JI cx^jJI 

jjl a djLj <_yh cx5t_JI I j_a ^-t-uj tjl J-a T <j>JJ ^j-A (jl£j. Cujj_iSLII ^Lul 
IjljI > <m t Cj^-£ 4_j! ^j_A ^uijJLj L-u 3 -A-l-A LaI ^ (ill c-oj-tSLII ^j_A LuLtaj^j 

4_^l_5e_uaJI CjJu>.| Jl^j . 4_L^ Jjj )"i « nil CuJj-tSLII J^c-a w La ^Lul 

(j-aJij I Jlj La-Ll>. c_jL^JI I JlA JlcI ^ji-jl JlJJl>. ( j_A 4 _lLa 


206 




UA IVill 


L£t3^L-uj mmj Sjls&TlU cjLVjJIj jJsj . 

cjLcLLuo 4_a^>*LLll cjLLUJI t 4 jj-3JI cjLUiU 4_JjVI <l>JU! 
(JjL>JLl CjIjUt. J}L». jJLju (j\ {j-a L$jI cl iclLuj^tlll 

CjLLaJJI (JJj>o ^1 CjLuj-^LII j-a-s^ T d 4 _jJ^ 1 4 jl aC. ^cJjj .4jJul3lij| 
jLLl j . cJUc ^^JLc 3^^bc c-<-jj— l£UI j tUt-^U ^cLLI ^11 1 ^L 

^pJ! 4-C.l— L uo ^j_c. 4_a^>*b-II Cjjjli-lU 3jLuaJl 4 ♦jitMl ^j-a Lj^C 

4J^IL>J»I L^-u^J! Jiir" < J ^jt*H i mij «4jj)<^>»!I clji.lj dt- u Jj^SLll ^_ ;r lc. (^jIL>«j 

Jj^^a«L^jf cibUill 4-JjVl 2L>JUI 

(j-« 4_aL_4_>. (J-Al ~ > (I J V Cl'-C^J-^J-UjjJ 1 ^jI^LJI (Jj_3j L a . t-3- ^u- ua Jl>. LlA 
Lr^ 3jj-^ CjLjLIj <jj_x^jj_aVI ^jjIo-LJI <J a»~ > nl \-<S - 4j si i^V^VI 4_o*L<JI 
HI a <jJL(_Aj . <jl J_J^t_LI t rtU^ JuJjU La jJ=r"l ( mI 3j- L ^>J' 4x.ljj 
»1 mi-v ^LjJ <, < j JjjjJI dLUj Lr s mushroom ^ ^4-c.ljjJ 

. u ... LUl ^jJL<_uJlI ^1 (Jj-j ^a_! jljdtl (jl uV 3V.lj .clLlII j»jj-tuil 

ciJLLA (jj ^alcl ^ Cju£ 1 12 <_j (^rccLu^J j j <<q a 4 > h3*i ^jL>J,l 
Liiajl ^jILscj La£ .jJu-aJ,l IJl^J ^j-AljJI cLSjJI ^jL>o J^LlL-uI 

Zirconium J-ILa 3jcL<JI j_^LulII ^a cjlc ^^JLl 

c <lr.Vl ^^JLl LtTu-u ijr Jt$ . selenium j gallium ^^JL>JIj germabium 

4JL>.j-« 1 ^ CjLcj^ mi a jjL>«j . 4_j£.L u^aJI CjLLilll ^a 

. ^ Ir. i U- i ^ 

dlij La j) ^ i jl dil < j < m <; LJ1 j_Lo t"sj q L ^ull djLUlII _j > «r t qa 
.((radioactive)) 4 jlAII jIjII ^jL3eTu.uj ^ylll CjLcLu-^JI ^ 4_^ollII 

cjLjjSL^JLJj . cjLLHI I ^ JlA J!ua {ja ljy ^ cijLjj^-d \ ^ > ..L 

clj_l! VI tjl a <^>U I JlA 4_u_ul_Lc ^_lC 4_u-£sL>. 4 3j 3*>JI 

j^Lklil ^ Jl£ CjIjLuJI cJJ 3» llj c-xJLelailj Lj-u^LJLa . 4 ♦ Mill 

La Icl La ^LaTcvV CjL5e-a j| (. i y n dlLuk jJdJ Vj . 4 » <^11 

M L^Vl ^ ^j_a ^■Luj^ . V 4_LuLa 3cl_a CjLj^5Ll 1.' ^j_a 

.4_jcL*JI ^jL>JsI ^_)l_L^_a 3cLftJI ^£i 3" Vj *4 jLuu CliLLaJJI oJJb J 

jjLbUI ^o^La-~ i til J_ua_3j CjLLJJIj CjL^SL J lI jiir" ( nI (jiaxjJI J^j 
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ijtujkjUlg CjL»9jS-uJI 


.CjLjLHII ciJJj J_l3 ^jA 4_jl3Ll1! 

IjjJb ^jL>JLl 4j>JL*_4 £jA 1 J ts***- \ 4 < CjLscIuJLIj 

4_aLuai-jL>*Vl ^jLlIIj . Jluj^_i£ Lj j!) ^LlJJ 

(j-Ltisz-aj _}L$_<_u^ 4-al J_5tlu_ul ^jlSLol ~ ^J ^ d ^ ^jJI 

j-j-oLolJI J <- * < mLLo ^_lC (jjSLj La LjJIjlS 4jjltii 

oUS SjjSjdt SjjLII o^UI cJU. ^1 oJllAj . L^J! Li3j.>Ldl 
^j-AJ . CjLjLuJI j_UU Ju9 it^y2>\-U2jl\ ^^Lolj tiJLjJlj (j-uL^JJI {jA 3j-U^ 
(jl Jlo^ ^1 L^l 4jjLtiSHll (^jUJ.1 CjI ji <if, JLa>L! 4-t-L>JLI 

jj A ,.. Atlj ^^_u_uLjj_jJ1 l1s 3^ M • 4x. I j|jJ 1 J-loj »>*♦ tl ^_tc CjLj^SJLI 

(fiL^JUl J>Lx ^jL>JJ cj^ <>>4 CilcjLbj-aSLIIj 

IjJuS JlJLojj .^_3tjJI ^1 1 > - 4 jL^_lII Jlscjljj i^^^Jii!! *LU 4 aahsA 

aLul jlc L^Lj^oj 1 ^jir, Ijj-uSLlII jjjG 4j^_uj cjI^HJJI ( ^a 

4JLj_t^a_>JI t-dJli ^icj »i ii (j-A Lfe^Jtaj Laj > U#*. it 1 4 jl af, 

eJJb djLc.1 j-pjuj . ^1 4-<-ojLjJ1 {ja 4jl^I_lII 4a£.lj^JI ^-uoLLaJ' jJi^ 

CjL*_^IL>JLI 4_j*.Ij_j ^ jr ILll Cj^ K mi U {j-a 4 i m it—*Jt ^1 (Sj -^' ^_ual_L*JI 
4 _Jl>-I jJI 2 \j ,^srt-\ \ \y Tt <»V1 I ju& *cjjl%j . Jj^laJI ^jJlI ^\c. 2j t' 

^j-4-Ljj ^p^jVl <_ ;r lc jU-LJ ^yJ^DUl (^jL>JLl Cj ^ t>>4 LfiJ-Lc. 

J>Lx £jAj 4-jjL^—i£Lll CjLj_l^>JLIj ^ itl ^juJjj .^jL>U,l 

. 4_i^L>. 4 jI_lC. 4j1_l*JI 

Lr ^ 1 ^ V (>> i 4 J_jL_4j oLjUj (^jL>JL! cj^Lia^ 4^>JL*_4 JjLuj 

I ^ylc. i^Jj|lj-<-uJl i *(jA U_^->- i-Aj LiTlc Lj L^jla jJ-cLLlI Ij ^jL>Js I •J'i > ^ a 

JjLUIj CjLjL^j ljJ l^ »4 ii jll £ja 4jjIL>J Iaa 

CjLLilJI o JJt J%\ (jlSLo! £ja .c-j-uo I 2 ,^ \ ^\ c^JL^a 

' >ll t -4- i L > J > I CjLtsaJLoJI tjA jJ£ ^jLa-~ i .4^jj>. (3^-^ ^ L^_Lo 

3)jJll cjLjLLj {jl cjLlUx. L_uL_ul 4_iLJuj cjLJl^jc.- 1 ^^ 

Jljj-Jl "> C 1—Lt^a ^j_4 CjIjLHI 4_>o Lj 4_uLu LjLjj ^y 3 j-L£ ^JlC. ^^jj>o 

CjLLHII LaeJj CjLjJLJI ^ jr 3 oLLilll j_jLu^_c 3_c ^ 1 ♦ U!Ij 

Juu lILI jj JJbfcjJ! CjLU^. I Jl_u C.t_L>. 4_oit_uo ^1^! 

♦ (1 d * J JJ «- < I » 11 V) Mil <—JLuaJI JlLo 4jt^l_Lll j-ual_L*JI 4JljJ 
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,jn I Vi 11 


^.ij4-a>JLl Ljj-u^-iJ 1 ^a_u j»lj£Vl Jib ^ Sjlj^J! j-ijjj j 

jJIljo$ Cj' a *». 41 ^ a Cr LJaj . 4jj_l^ul]| jlI Juv £_jj_<_u ^JJl>o ^jj 
4 11^-%. 4_>ja (j j&jj tdiLLilll ^j-o ^1#Jub JIa i n i _ r ic j-3Jl 
. 4 mi & jJt Ju (j-^3 

j_aVI 1 Jufc 4 Lulj US’ cliLLoj CjLjSLU 3j->- 

jl j_a ^j_a ^j_C, ^ M ^ ^ JiitlL-uJ {jScJlS * UjL Lc^rn-u-a (j-uji 

chlorinated 4_j_bjjJL^JI cj LjJl_j_$J I cjUj_jj-^JI £j_j ( j-« 

La I jJj (Polyvinylchloride J_j_LaLjJ j-JI JojjA£ JiLa) hydrocarbon 
£>3^1 jJJj lJiIjIj hydrochloric ciLj^l^ jjJl^JI .itjll <>Jufc 

Ju9j . .itj_U 0 JlA JJL>a (jl Lj-u^a (JJLlAj . SjLos I jJ jj 4aI La£ 

ijJLLi (j I jJlojj . L$_La ^j^t4.~tt CjLiLul jJLlt ^Ijj-LdJt j_iIat_A 

♦ <>* t"t 

^JlU CjLLaj <j_A 4 K mi 1,-j*L^IafeVla lLILlA Juilj 

4JLLaJ_A ‘ ^ 4 .jj_jJ 1 ^^Lualujjl £)Ijlj-a i^ljitl^L ciJJlij 

j-l L^a 4-L-tla (jJuJ ^jJl>» West Middlesex 4_jajJLll t&, » Jjo_a Jja* 

3JaLb Vj i( jL_uJ^I a L, r l£j_j JILajj uLaJ^JJ IjjLoa-A C-al^ 4 _a->-13 

J 3 4 j_<L>«Jl L«I (J^t »"(1 m^U ^JLuaJt JsaJjJI ^t^>» a < < Jui^ Ig r a 

\jgyW C-J Ju aLoJI ^.Ll l_JlLJI ^-LLjlj . aUlL 4 » j Ml a c^t-ua I 

cjLLaJJI aLUJ dlI3 j_aj ♦o jL il cjLL3_Lj L^La J^LL ( j-a . ^»V 

^ cjjJiII it :4 jj^ <-«i < »ij aULj 4_*_lAa 3 j_L>. 4o>JL*_ll joL 

4_ljJjlU Cj Lc. I j ^Lu^aVt c_3Jj j ^atj)^Jt ooulUJ 4^_jjL_uI Qj 

cjUI iUta!J J_Ljl3JI oLLLLj ^jl^jJL 4^1 ^\ U\ , ,M JtIj^t 
a t >a ^j^ju^a A.S.Knolles jJjj . ^yu . I 3Lu_uVI JlSj . 4_a jjL3JI 

<^Mitj cjjAjJI Ijla J1a a I4_*alj 4_3 j^L Borough of Twickenham 

1 ^ *"s JlJU jjjJLl CjLjLL jj_A ^allll C-<-U>Jt ^ jL5r*i t <it j 34 . ijJJli ^JVt 

4^>JLtil CjLLaJJL L 4 IA ^Laj ^s >*I aj 3^.tl pj , ,,3" 

1 ^ t ♦ < seo^ L 4 K (jl U" M(lj . CJjiltJI JlLjjj ^)l J_l3 4£.j-ujJ 

aLaJI ^_ys\ ^>*Vt £)1 jJL>- aLu ^cla 4jsaj^_<a< ^Lcjl LcjjJ A i-LiiJ «L>JL-o 

cjLLaJJI ^jla>a La^ cjLa^oSLIl i _ r ic o-i3 »Jt ^jlot jj . «l>JLlU ^_ic cjLLHII 
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ijtujkjUlg CjL»9jS-uJI 


tJ-A ^LLa-J ^lC. CjjJbJI j-usilc. Cxjl£ ciJJli />S» !i 

j <j_a ciAJi ^ylc. c-*j i^j lx_4 Sj^jILa CjLljj.-i5LU ^j-uSLJI Jljlo-VI J>L>. 

*J_a ^L^-aVI jL^ <>£-! * Ij>-^ e^l 

4_L^j^_tH/ '< «j 2* s* ] a ^^_uj ^j-uj L$_jjJ ^-uoljVI 3 jIjlL_oIj 

. 4-J 4 3U~l,i CjLlUjlII p^ J_C 4x.j,.<.i.ij o»Vi oi 
^cL^TlvVI r«tl 4_u_uL_uI £)jl 4 _jjvLj ^a CjIjjj^LlU ^jl 

-J u~t rt U 1J—d> 4 _j! J-) {^2i Ljj-tl/1 \-<S~ 1 $1 U nil t VjJJ ♦ 0j U CjI ♦ a~r*- all 
4 .^L-ujVI uUIAUI CjLUj c j_a 4_ujkjJl JU*jVl ^ LuL^I ^1 LcBjJlJ 
4^>.j! (jr Jh 4_a-j-3JI 4 _*JLj JL>JL! Ijufc t _ T ^ CjLjjj^_J,1 

i ^llJ! J <<o<?U ( jr 3 A itS'vV La j_Aj 4j_}Lc. j_iC 3jj_uaj 4jjLi_xSJI 1 mi 4 
3jLa 4 jV JLaOJlj t M~tl CjIJl».I j-jIalL-uJ CjLjj^£Lu 3 ellLuk I jJujj 

4-jj_ lj> J' »LumAI i^c. Jjl <?tl Vi Vj . Luj-oj L^>.LuJ ^nti « r^lt 

4 flit" U CjLjjj£LjJ»Lj 4_3c_usIj j_j£. 4_3j_*_a 4JLuL>JI Ljr £i LbjJj tC jL ila-t-l' £>±4} 
4_1j_j?c_jJ1 £. Ijj 4_U_uL_uVl CjLfcjVl t. m < <M J^^Ji \lxjt 1 mi n La-iij * L^J 

<^l JM^Vij JTQJ! oLU ^ US 4^1 <> ^Lat ^ (> 

Lj-u^L) jIjJLj JyU m U^-LujJ 4_£j-*-ll lJuj £)l .^jLcuJI J Ati Lfel > mi^Ij 
cliJ^-ai JL>J ^1 L^^jij ^Lkii L>^Jij 0^4' 

Lj^-ge-<3 ^yt-uL-uVI L;r <j_UJ I C.<^e-iii (j fS s. - L-d-iTLi-u V_J' 

ScLtJtjJI lJljJISJj ^Ju ^i^» <^«Uj »4 _l>.jJ^ u^SL J Li (j^i-V~li CjLjI^C 

4_j_^L_uI ^jt L-j-xSi - 3j_p^Vl 4 jM!l]1 Jj <^><?ti 1 (1^-vV JlU 

1—ljv jJt-I. I C.<_Je_Ji (j! I 1 VJ / 1 \ \1 ( ^ r £) 

c t4-uiaJi Ll>-jJ^u^SLJLI (j-uL^JL) c h\ Vi a 4jjl <^~4Vi 

.oL^uOJ 4 jjL^V 1 jl5Vl 2HcK]| cjLLulJI 3^3lll4 L^jl^ o? 

Ll>.jJ i Cl*^e_Jl ^jt^> n \ 4^_stil,l 3jJa_Lll lJi^jJ. 1 I Jufc 1 mi nj 
Gj2l£ (J-uL-uV! Lie.>j-a ^j.e. Ljj^.Jl£ . LuLL^J^J {jr £i 4_<-olie_jj 4_ijj_a-Jj 

. V jj 4_t^Llj LuuZ I j)5Ll<-o . jijdfiV 1 ^ JlA 3j-Q>J 
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^1 3j_l>.VI 4JLifl]| ^Jj Atl ^£, c.oJLI 
j < a J JLufcVL ^-<-uTu 4.JJWjJ^-UijjjSuJL1 Cjl^ejVl (jj-2) 
CjI_jjj_^_jJ»Lj Jj It n c_jL£ t U4JI ( j- 4 J .3 jIjVI 
oLj^ai (jj_<_uj JlJ jJl JjfcLselj 

»1 g <»Vl j>jese_a £-«j * L«Ij ^LaL>o 

IjJLSjv jJI i-djjjij jui,l jl^JI jt a 

c_jjL£ ^Lj_La_jl ^J>jj j 1 n CjL^I mi*KVI £e>ol 
I (jLj ciJJj . ^^_jJ 1 LewjJ^-Ujjj^LiX I 4 _jlj_lL> 
4 JL-u-c jl>» ^yi] jjb LqjI-^jIjJI c.<-Lu 

^ jJI ^JL»JI £y*j Jl^c JlL« ^ Jui^ . 3 Jluj 

J^jJI <_yJS | £jJluj1\ 4>^-pet-C ^yiS fiLtaiAlj 

. 4 U j mi j CjIjjLj 4_*_jIj diljlewjl ^ J_ojj <_y_u3jVl 
4_*JLj CjIjulaj 3j_$jwI ^jyil Q^wLbcj ^^_jil »1 gltllj 
citjj^>JI ^yJl (j^wln^j L^ 1 s> V" t1 

tj\-Lj°> ^JlcLuj^ ^yJ! 4ewiew 

4 3j_l_>JI ( j-G 4_jJLc 4eWjJ ^y-Lc (j*_JjjL^ 
3^LCj|j fiLLsLtfo 4_t_Lj£La CjLoJl>> ^_yJI (JJJwLLjcj 
4jj_aVl 4 >JlA (_ylc Ijlaei^tJ lilj . 4 JlJLj 

J-La ljjl£ Lwjj i4-a-A }L> qj Lu u 


211 





ijtujkjUlg CjL»9jS-uJI 


^U 1 *JI 2 LISL* SJL^U! caLV^l! ^1 o^J! ^ 

JllSjlIIIj t_jj-t!ui,l cJrSjJJ jj>.| ^JLc i^\ JlLo Ll>-jJ^-uj^ S L J LI CajLc. JlU 

4_j_jI^-_j_I, 1 (j-sa-SLcj cilijLJ ^ 1 * > t j*j_JI LuLLajj-J ^1*JI ^1 i <ij ^JlII 

t( jL_jiJI »1 4 I ♦ II ^Lol 1^, 'i $ 11 J i 3~ Mill 3 L 2 ! tCjLsfcj^U 4 i<~i (^i->i-I.' 

C-cSe-jJL 4~ij g < <n JJ?CJ £jVI ^LaoVlj) iU"tl C^t-JL j j ^LoTlAVIj 

(jyS ^■♦-UJ Lui 1*H Ml I (j\ JJ) 11 ♦ (c_JJ)IL>1.L 4 I <<-">! I 

V-J^tla ^jJI JU_aVI ^ t 03^ 6* 

^Ijl^JI jlSJJIj . Ig-L* ^cjJI Ujlj-4- L ^- Lt Jl 3jl_iVI t. > t < <n 

dUi ^j * J^Vl J*. ^UiaVI j-uij ^LlJ! j£ill <JU 

^~oVl 4-UJU V £)-* ' "J » (J 3**« ».. za ^j J^-°VI 0jL& jJjLljI £)l Cjj^-3 

<j<m I 4 Ij—u-ajs Jjfc^.1 (jl Cjjjja *.ilj! o! ^ Vh (jl (j-° 

J£j jJaJJl 4_^JVJ Jujj La jLcjJ Jji (I I ( _ r ^ 4-C.jljJJ ^ «3 (tl j-cul 

2L1U o? thp.1 Ju^tj .<AJlj-L±^ LuJLi «u^]» fu-l ciijj 
Lr^ gj^fl-JI 4_JL>. i j-C. eJiilitJ V LuLUj^_j ^ \-l>. jJ 

-CjLu-^LjJI jl ^Lj_ulll jl 4lbt_JI g. LtA-t^J 1 jl 4 j^_jj>JI gLt-^JI jl LjvjJ^ojJI 
. oj-u£ 4^Ju Lt^.y^u^SLII c ^?4j-U j-u ^ j7 Jj! (J-ojI La_ilj 

Cr ic Ijj^Juo ^L?e-<_u l_j_)LLa-j^_J (jl . LaL^-J * L j ,< 4 JLjJL>J I 
dLl^ .^1*11 ^1*JL 4 3l»"tl CjLtjVl (jr^j t 4 _u_uL_uV| CjLtjVl fjefjUMA 
Cj^I *s Ml U Ujl_Lc jJJJ^- U ^L J I CaLaL^uj 

jl j mi gl_LL*JI CjLaL^_<_u! 3ljL_uJ,l ^Ju9 ^ylc. 4 _u_uL_u^I 

^JLiaJI ( j- A e-Cr-^ Jj-3-Il IjLjk Ij^l2 ^JlII) (jrUjilI^JIj 

I JJt qjq Cj Lljjljj V !j CjlluMiJI 4_i^lit_jj (4_5 VI CjLu-u-ocJLI 

4_jJ,L*JI cjL*_»V! ^Jl ji^ .cillj^ lJi^jJlI juu .(jj-3J! 

L_aJj ^J LuLLaj^j LJbv ^ ^L>t j < >itl i j-c L^J? Ll>»jJ^-UJj^LJlI 

jJs I ju^j LJIjIujjIj ^LLJI j juj_<_a]l Jila I j^Lj £)!j t<_jj_>JI jJic L^Ji^iu 

^1 r> iiii.i jl2 4-l^j^VI BjLstlUl cjLVjJI (jl j J/VI ^ i »i3tl ^1 cjj-3^ 

. 4_4JJl2J,I 

^1 Jlj (^jJI ^11 (j-oj .Oc3^ j-«VI Ijla jJl3j (jl ^JLl (j-«3 
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£ jjul ?9)$ ju 9 j \ i, ft ,)I go Jol SjLj vOoS : &-ulaJI 6^099JI 


L^jLCj £)lj 4_oJuiil 4_tSoj_cVI 3jL5elil CjLjVjJI J)j < <n <jI ojLjtcVl 

4_u_uL_uVi dj i 1 »(2)i jl- i X i 1 jui i ^^>-1 4_^i_ai 

(jl ^ Ml 11 Lg_j_a 4- L ^-jj-cVl 3 Jlj^HII CjL^jJL^ 4_Jj.} t-osejj . 4 jL*U 4.3 Ij 
a 3 .L>tl »1 ^ 1 r. (j-°^>^l 1 -i JlC. (jl ^jIaHJI jj-* 3 4_Jl_e 4avjj (^^le »Lil£. 1 

. ^JLjlII ( jr b 4_Jj.i 4 j? 4_oJl3j Lo LtUJl 

3jOt-l_4 J-oVl (J ih!* 4 dJj 3jL5e3i,l ClLjVjJI JjLOJ aJ (jL^ V 

SJL^HI CjLjVjJI <> pl*l\ ^ULv <>L ^oVl Li^ U% 

4_u.uL-u^' CjjatoJI JLjc-c 4 jgUtl (-J&jLjlILs dli (^Jl 4^Ldol^ ♦ 4-tol < n n 
^y-jJl 4_3j_*_l1 2)l- 5 l^." 111 \ V ciJJj (^ylc^ ‘^-U-*-ll (^^lu_u_o 4avLoa 

LuLLojjj (j* J-A 4_J (jl L r t ^ c ^ ^dilj • lie 4_}^jse-5e_o CjLtjVI oJlA 

. 4_u_uL_uVI 4-ua.UJ 1 <_3jLlI,1 (j-* 3 3_ilsVI (_^ 3 j_o2 l3_4 LuLLu^J Cflh JdJ 
4 (^y^-dJlllll J-uaoJl jLjcjLj L&Lj^J Q^l < n nil 4_!L>. Lol 

>t 3 Jodi I CjLjVjJLI ^j-<-ujJl Ji ^Lc Lu^Iul LaV L^ejj (j- 4 

JaoJ ^j_^_*Jl ( JT lej . LuLUj^a L^Lil^l J^u-u 3_}La ^LaL (j^ij-^ja (_ylc 

(j_5tl^ :4 ^jLulL4 lLoL^jI L 4] 3Jav Jsl £ja (j- 4 1 <1 <V4 c_a1j^v CaL£" 

( jr ^ ( JT a^>-J «4 j < mL<-uV1 CjL^I 4aJ_^_*Jl CjI i ♦ Mil 11 £_i1j t lo °> gJLoj 

4JLluoV 1 djUaav^Lll ^laju (Jj^r < <n (^Jl (j- 56 -^ 4_a_uL_uVI CjLstjVl (JLse-c 
j_j-^a^_jJl 3 Jljj>J 1 Cla^aJl 4 Tl»-l(J Jl 3 ^jalojJLl (j' J^JdC 4_uJaJJ 
S 1 Sjl^JlI oLVyi (> CjIJulIIj u^LJL 
4_3llie_4 laL>Jj ^Ullj 4 -ojSL>JI (JL>.jj JIJ-^I 1^-^ J_3i 

(_2_3 4_3t_dolj 4 _jL>.^/L^ ciJLIj . cU^Li, j-±£- 4jL>.VI cJLIoj t3jaJ lC. ifru-u 

♦ L?J > <’ 4-l>.jJ^-ujj£Ll 11 djlasaVl p j fc> r< (jI : LavjJ^_ajj^_uLLI 4 _o^L>J1 4JL>JI 
i ( ( (j^ j "vj)) ^JLc l— > a v jJj_a^£L J L 1 1 C->-n.aJl ^Jjuj 

(j-o j- lT l^Lj L yzj>*j\ L4-JI ^LbtJ (_pj| CiIjljlUj Bj^JvVLb 

L-ojJlSa (jl .^-Ajacaj 4 jjj_LII ^Ljj_Loilj ^1 »>*ltl ^ 1 ^ 1 r. L^_JI ^Lbej (^ylJI dill 
LavjJj 4 11 Ijalieaa Jj-O-i ^Li- 4 Sjavlj 4a_aja>a OjaLLo 

Jav L_3_JlSaJ! C« > njl4 dJJj ^iej . CjIj_u_u ^ Mir. (lyC^Ltll (j- 4 L)LaLa 4_C 

I 3 * II oLvjV! (J-a 4_Ilav 4 3 j3-vJ1 o! 4 £yuz L^lli 


ijtujkjUlg CjL»9jS-uJI 


jJ^-0^£L-lj 1 <±iSK.ll! Z-J *"• [ 'j p j r. 11 ( j- < _u_-v. L-.'-t-ul—(J.' JujvjJI IJ 

jjj . 4 _l>.jJ^.llII j*£jJ| LuLLaJ^-J 

. 4 3 j V mi 4_JL>. 0 jufc £)» Jl>-jJ 3juLe_a 3jJij cJLSjil ^]| jiajj aljj-JI 

<j_a 4 _Lll<Id Cjl_C.j_aJ?e_a Lj>. jJ^_uLi m ^ -»-1' I Jufc j_lC 

.CjL*_aL>Jl mi 4lj 4 jC. 1 M^ill CjIj^TJ»JL 1 J 4-uSijJI CjLtjVl CjI j-Ll3e.a 
iJT ^ 4-<-u-UjJl l_£jL*J,I ^Jl3j ^ ^L$_<_uV1 ^ylc. £>^LaVI oJJL (jjJS JlvI jJujj Vj 

^ 4 1 » tl ^jJijJI £)_a ^LjV! 0Jl_A <-j^iLaJ,l ^LLa-tJI Ll>.jJI 

3j>jJu>JJ iliStt-JI J^LL-a (jr^ J^LLa LaJlSj jJLsfcJ ^ji ^1 W) < »l jJ < J yIL>. 4£J^_4oJI 

* C-.<-H-oJ 1 cLeJt-J t * 3j_JJVJ S^ILs 

4 4aj£L>JI 1 ^jlf, aJijdiJ Cjlj_Lxit_c 4 jj*.jJjjS J lI' CjLstjVI CjI mi miJ_ a (jl 

4j JlC. VI ^_Lc j * Li I CjjJG L^IiJCLa I <j_a 4-LuLa Cj^I^N Mia Ccsc-l! C< t m < mG Jl£j 
1 ^ K tj 4 4 j*-J (j i ti^vl J-a-*JI I JlA CjI < (i i njjl jj?e_U £)| . tiJLL ^3fcJJ 

ljuk £)j (JjJLj JljSj » 4-lLjlII CjMiLCi.11 ^.Lc. 4^*1jJl <_3jL*il J^uialu 4 j_}Jj 
43j_*_a c_j1 t ,.~<1 ^1 ^Llscj Lul i (jy-c^ V I JJt t<>J lJj-i La 4 -Lulj « L , ,>>tl < 

jJl3j La lj.iL 4 _LaIjJI e^jLil JjLuj Cj La L Ul oJJb cLl^ Lijj .3 JljJl>. 
^ J-33 Cj^I Ljj . 4 _Cj_j^_C 4_^_ljv (jjJLc 3JljJl>- 4bj-*_a jLLjI 

LbwL ^j| jla . 5 _l>.jJ j-tSLJ' L^jLaLaTukl JjJl>. ciJJj Jjt^aj La LlILl^ 4^jjlII 
q *saJlitJ 4-La-^VI 4 _*JLj 4^jLa jLua-^pal^lbVl ^J_j_u_u ^ lr.-aLjl Cj jij 
J_»_3 j_A LJj 1 1 ^t^> "x -\j Vl LaLaJ 4^j n3 m!I 4 j \ a c. 4^LLJI J_3jj 

^u^j ^jLotjl 1 ^ L 3~i I j ^jl J-«VI ^aJ 4 LfcjdiJ Q~a Lj mi (J-a-*J La Ij^L^ 

3La !_j <^j tJu-a a.. 1 3*i11 ^b-^aJLJI ^j| . 4^LLJI 3-^i 5 

(jyjS (J? _aJjL^Vl ^.J 33 tl (^Jlxj J1 <^i"l ^-Lc J-Lj £)? jJ luj 0jLllivlj 4 jj_Lj 
(j o 3 >t| j | jiI cit^e-J I 3j-^ L-.«-l<-4J I I Jl^Jj . 4c. ,j_a 

(jjJ^jfcjj fu (j_a jl I J_3c La-j^ ^Lac ^jlaAJ . L^Luj ^ 

Cj Ij -p j -L i I ^ CjLtjVI (j£. JjLaJI VI ru* 4jvL>. ^ C « -<-aJj 

J-a^ (jyic- 4 jL^ Lstuiolj yjJL j mi n C^ 0 t_JI ^jl Ju-a LL^ 4-tC.l ) <^>ll 

CL3 ^ J. ‘ " ^ cr^ 4 _j£ oij . 4cj-tu^ SaLaSlj ^ajJ^ ‘4 jwj 

j^SHj La^-^J-^I ia-t^j UU. (j^J .^cJlII CjV L a Jjv l £j-a } CJLlA 
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I go JobOJ uLlS : fcajllll 6ta9c)JI 


4_*j>»l^_a al^wl VI v ^♦ H £j\jluj gba j LuLLajj-j 

^pajjtTu La Jjt C^fcJI 4_ul^_J_a CxjISj / S < N1 / S~s"t A 1 

^Jlor*f < <i*i ( jy I<Jlj Lu^-Sj 4 < ih^jJI 4_uLLajj-jJI CjLc.1 } t,otl <jl ^JjJLi (jl JjulII 

C< 4j-Jl ^ 4_>_<-ul—<_uVl CjL*_>}U ^_j_»»V! j>UI Cj L*_a 1_>J I ^1 mi41^ 

cilia L>- jJ ^yTcv Vj 3 ♦ a 1 mIo 1 ^C-J LoJ, 1_j-^_Aj . (jjfcl^J! 

I Jufc u 3h~ CjL*_aUJI <j! gJUaJI J^jj ( j_aj . La-a j. < <if. 1 4 _jJU1 CjI jLal^Vl 
V ^j_u_Jj JljJIj cL<_3t_jJI (j \ 4 a f■ Ij mi 3~ Ju9 ii<i^ 3 jj) linil £)V ^a-CJ-II 

(j^>*Ll (j! jJlIj (JrUjjjJlil (jl gjaljJtj *0^1 

ciJl_LAj) ^UuujJuA (jjJjSLj La lj.iLj JjLoJlL (jjjL L pJLl CT\Il>.LJI £)lj 

jiij Ij-t^-L^JuJI Iji^J 4-Luo^a CjUI m < dl (^jai.VI J^LaJI La£ Lj-i^Lj ^^ 

t LjLp*l 4 ju1j 4_u»_aL>Jl obtjVl (ciUj£ cJL^Vl j-aVl 

(JjSLj £)1 J-aVI | Jl^J (^SL A JJ Vj . (J-uJjJlLII ^j-a ^Ij-aJI <Ha3j 4 jIIj^JI Jji < I I 

^-jJLlILII o^LjjJ CjVjUJU Jjlu LoJlul^ ..t-jLu-ul 3 jl*J cillj£ 

(jj-ual 31J ^j-O ^jjiJjJlILJL) ^J_3j (j| C-xJfcJ-^bVI <>J-A (jr b J^Vl ^^yic-^ljLl! 
^jLc.j-boj-4J JLuojI (jyic- I j)lt\i cr^ ^'-^g-ti 1 Ijjlj! lipi .(j_uJj Jull ^_Ajj_>.| 

(j-A .tilKi (j-A IjJSLa T u (j | 4j^_ o J 1 4_aL$]| jj_aVI i\U I^jjJuj) 

^1 ^ <n IjJL*_tI> ^JljI ^jpj_j ^ ^itII ^JloIlII 4-<u^-o LdjU j ! 4^L^>JI 

4oKU CjV^?I Jiaj (j? 3^Lc (jj-tJfcJ 4_jV iL uojI Ljjl <^(4l j-oVl (J-ujJj . 

. ^jJjuJJ Jjtl , ,.Ij ^ g\\j ,'^, \ rr A ( J_u.tqj (j y^ L^jL^-ua I g^lSLj LlU 4_LL>l_C. 

t4_t^ i n n 4_t^ Ijl^J ljr h I 

ClcJ^-JL (j-\_LUtXl £)| 1 Jll>» i4juaL>JI ^^-jl V 

^j-ujj JuJI ^£> ^jLlC ! I j r a V*n La I j-±& 4jloL>JI (jr ^ (j-LLaUJI < j-o ^-a-UJl 

^JLilLtfoVI aj *4_ujIL!Lj LaLaT(jfel si^Laj ^Jl L^jj-Ll^-l^ 

p ^ J 3j IjLa ^ ^ 4-l<-u-lILj ^_3_l 3_>J I 4-jjj-pju La-i 

(S (JojjjJlLI! ^LlcI L-Q-ojeTJI Ijufc JlLa ^Lb ^ jJI ^a-Aj^Laj 

CjLi JLse-a VI ^1 jX.J l5 J^LjJI oJlA <L>.L>JI ^jl 

CuUt_iVI <?Jl_A> Jli-l 4-jjl <^(4VI 4 aj3ll j-jSLoIlII g-a t4_u_uL_uVI 4 »j <<M1 
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ijtujkjUlg CjL»9jS-uJI 


cjL<_uIjjlJI c i ) ^ jlJ 1 ^ ^1 t i ,,il ^~3 ^ jiJl 

^ 1 jute oL hj-6U 4ly^l\ jjj-uSLJl Lutj.Lii^l 

0J_A i_ilj Jl_j j-ljj c-jL T l£LJ 1 Ijuk (j- 4 tlehsz-a g l^ev I 

4 U Cj 1j-ll>I ! (j\j V 4j^£j~o CjLstjVl <>JlA CxjI^ jJ La^l CjLuL£L!I 

(jLj_S_^_Ld edLokj .CjLk^SLJLI L$_l 3 j,gtVi 4_3llL>JU Lev jJjJSJl!' £-JjjLj 

Lt-ev O-j^-iiLII Lj^- O SL-) 4ese_aLj^J jjLealu 4j_}LuaIl3^M 

^_j-3_j <jl 4 _oj^_LJIj , 4jjl t/Vr^Vl 4 _l^_aV| Cjlii CjLjjj^_J,I 

/>»4Vlj i cLscjI ^Lc. 4-C.jj-O 0-St-L.U 4 _Cj_3IL<J 3Jl».J 3j_tfa£. ( ^al jet_J 

clefcj-JI £j-£u <± < - o . (Jjj-^lILj J 3~ > »n (j! c?-^) ^Li_4L>JI (j^ (jj£* l)' 

Liia_jl (J_4 _ulJ ^jij-tTu-a LaL^j 4j \\ oV^aVI Ljjv1 c-uIjjv 

. Cuj^_tSLII Ljj-u5o <L_ulj^ 

Cjj-lL Ij tLT jiiJI J Atl 4j|_^j 4j n! ,^.~,oS\ Ll>» jJ^u^SLji.1 CLo*j-uj Jl3J 
j_CJlj 4evL». lLILlA C« < <ntj . 4_*_aLv 4 j| ^j_ojJj V £j_udjJ,I IjlA (j I ^1 
J i 3 j J (^\ 4^lj . 4_jjlaL>. 4evj.} 4 _<_ujjJlj ^1 

4j^-evJl g Lla-i^J I j Lev jJ^.uJ. 1 (jj£ 3 Ji_ev CjLj^litJ * LJ_*JI 4 -lLc. 

4_j_3 £_JL_« (J-uLlII g^J-& (JlLo c-UjJlJ (jl LaL^-i jJI (j-«J ♦ gL u ^- i SLl'j 

(_Jj JlJ 1_4^ Jjuj^ LuLUj^J Ju». 

J_^jlII IjjLtitJ (j! JulC. c.<-<-uL>Jl-j 4 _l>.^UJI 

Lol CjLu^L^JLj (j-fi ^I^JludI jl 

^jbtj j_l! ^j t^ 311 I I j-A ^j-3j 

4j3^jJlI cjUtj>U j-la^ jl$_*_o Lol ^Ll>o <>jla ^jl 3j-o jjJal 

^1 jl (^^-cj_3JI ^Lj_L3il j>.Li3e^o j! 4jjUtl CjbtJ>U J-3JI Jl^jlU 4-Ltfuj) 
CjI I » mi" j_lj-J (j^-4-* Cl>-L>. 4 3hV CjLuaL>. O-tc-lII Cj!jl».j ^ 

. ^^JjlII 4_3jj_L^j-4_flLc La£~ 4j^ L^-tSLII Lev.ji^-u^SLiXl 

3j_jvj (jr^ Jl ^>* Jl3_lL-uI ciLIj CuJ^ I jjj 

LevjJ^_uj j£LjJ.I (__olj^v t—LjLv L^ULlj 3 j <U 3*4 3jl>.Ij cjU^jI 

j_Aj-3j-^e_3JI ^>Lq-«J Jl-UU ^j-c JjfcJi.1 jLevjJI t4jjLuaH^Vl 

4_-cl 4 \ j rr c. 4_c 1 . 4_jevjJ j_j_lJI <_j^>JLj ~ -V j L^jJ-LoL^j j-uu-sd a 
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go iJotau iJuS : &-ul5JI 6ta9<)JI 


5 

Ij-A (Jj) l^otl • fj y t <m jJI i _ jr ^.^U2)^A £)l cilli Juu 

q -a CjLjj^LjJLI J <<ortfl 4 jI_4j Cjj-uj\ Li£-<_sLi£JI 

.<LoLjlLdj ,s%% JLiluoiVl JljJluI Jj-oil ljuk I Jlj £)Ij (jL_ujVI 4 jjIj 

<U_j£j3j g*Tu»JLl 4jjlj £>_o Jj_ua3 4 ♦ <>n CjLj^SLJlI lIxjj^ 
jjJlII ^yJJ jiijLa i £j-£ £)L_uj}U CjLj^SLJLI (jVI Jjl-catj-oj 

^j t*t~ Mil <_3j_<_uj . 4 _i_->J' CjL_ljL£LJI jj-L^jj ojjisaj ljr B 4Tll»J ^ jJl 

t»l j-u^c. £>c 1*h mi Jjj 9I (ji ^jL^-LII JljJ_L c 

III 4_Liitj (jt Cj^-^ ^ ^ ~r 1 ^ ^l-4-l£ C«-t.a->Jj-Cj|i j_i_uJ I ju ^£j| l_ 3ij_i_uj (Jj 

. 4jLjIo ^ jr 3 Jj <n Mill 
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10 


c-jLl^JI I J_A Luxiij? 1 ?U M( JlSJ 

l£j mi \ tl q u.jszA J 4_u_u_LUj CjLjjjSLjII 4-l^-ALj 
4 j g I ^JlA dole dLSjJI 

(j*w Mill J/u^Lc J_La daJu>. (jPil 4 U hi )I 

4]U U£ I j_A (_ylc ^)LaiJ^/l jjflfc 

lj_A JjLlILLtxij « 4 -lTljj— i-SLII c < < 
t^Lp^VI jj-Laj 4 -LxlL-u djL ji^SLlI' ^jlSLa J 

4-. LJV J-J LjfcjjJ 4 J4 &1 JjL^J <—3j_<_u 1_4^ 

Jl^IlILj $:I^Jij| ij \ <—osejj .jJ^uiI jjlalJI 
j-^Lj Cu_3j ijr ^ 4 j aitII 4_3 _uL>J! <J^>* 43 fir.I ^jJI 

^ JjI <m a ( JjLl3_u_u Lul d o> i £jljJI J 

^^ ' <^j_t-u Lula t 3_il_c 4 _jj^5c3JLj t ^3< ^£Lx-s 
J. <<of, Lljj ^LLL 1 duLsj dilju>.la 4 _uo_uj 4 3 <«-*n 


. 4^j)j-*J,l ^_j^L>.V! Jos 4^jjLl!I La 

Lz~ l> ' 4^}-* J-±£- (jr^ 6^ 


. eaj L*dJ1 gaLa j,j > k33 ijr 3 4_t^LitJj 4u_a^jJ! jj_aVI 


^j_a ^y-c^ULl uLsL l-LL<-uL ^jLcu_)Vl (JJlILuiJ Lajdcj 
<—3j_ll (jLjl Ll^ 2UU Jj^>* 4 _LaIjJI 4_bj-*_U 



Jj_3j £)| < n \ Lai L3->. jLJt>J±\ tj 
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ijtujkjUlg CjL»9jS-uJI 


-^£jL2JI US- LlLls ! jjj. 3 jljjljJI t_jlJL».Vt llIIj U>»jJj_j_J1 j_>. i_La_s 

C-SjSJl I JL^J jJj-L>Jl ^jjl~ tt ^ < t-»j t"> ^ 11 ^Jj-n- j^-jtjj^.tl JjJ 

Jjl 3Ula 4 j3jS (j-C. 4Jj 3» a 4_U>ljILa 3 jj_ud dsLolu 1 £-o->- (j-4 ^jSUlu l-3j > m 4 
£-j_asj_a lLIIjlS 4_1j_1^JLj 4_£^Lc 4jI j_a^U QjSa (jI UI ♦ 4_u>JI djLalSJt 
L^jIalSUjj SLi^til 1 U^4 J^llaT Cy* (jj* j_aV! (jSLJj . joU 

ljuk ^y^JLjtil LoUj ^yiitlu UUj ^ylc laj£. Jj . I 2j Ju9 <—Sj Ju US 
4 _j_uoj^I 3l— o> J' 4 _Jj_o1d (J^>* UjLu (jSUj 4 jj_Uj 3jj_u3 4j| <Jjaj J <«o3tl 
fJLc cjLj^SLJlI SLtfuj 4 j3jSj 

t ^Lp. g.1 —Lj 1-4—lU US-e_SjSJI Iji^J jJlHI j^aII * 3^ 1 _l3J 

J 3~ ♦ j La-S ^LZL-u-a LujS Ujj>» c-SjSJI U-tluLc ^-ylliI 3ja-3JI 0j_aJtJ 
£_jjja j_a_*Jl » UUJ1 (JU ^Tt-Ln-uj^ . QjSJl aUUj j_l>JI 
jjJioj .4_*JU 4 _^Jlj L-Aj 1 a f, 1 t 3 i*~t ) 4j»j« t**tl 4♦ mi 1.1 jljJ.1 

Ju9j ' *JJ *^ £)S_aa V ^9j Ijofcj .^U UJ^ 0 (—sVT 4 -l.u-<U> jot_a ^jjJI j_a-*-II 

JuuILtaiXI ^-Lual £)SJj ‘(jCo-uit (J -0 CjLUj ^ ^_^jl!I jjLseoJ 

^jl_j 1 1 a 1 iii I jjj »J \ 3~ mi U [Sj -^~' 2j»a 4 n j! 4 Tl3.c1 i^t a (JU Tuv I 

dal mi *i L^JLiitJ Jlj^-ljJI 4JjU 4_il^j UUj j_u Jl3^-4_uJ1JlII j-iIj 
J iLTi_al O-u^-J 4jj_5e_<_uJI SjujL<oi Lai «4_<_uJLjJ!)) alxlLsj ^JL ^alS^a 

CujJl>.j .jUt_JI (I 2 Ja) 3ja>JI <?UU ^Juk JU Cjjiitjlj .4ijL_aJI ^UU 
jjUell ljj Chemical fractionations) 4 _uj)o>o 4jjUoS cjLU^. 3jILaJI eJJt ^ 

^LII 4_t^lS 3jj_uaj tliJja Ujilc CjJl>- U-5 V] < ^jjj i U_Lc. 

. l_Lj^_3a 4 '( i n (jj j \ a 4_j^Lj JlLa i ii 4_*j1jJ 1 4ijUoJI 

Vj ULLi o^t • «iSVI l)\ ‘- jL ^J-^ cj- 4 

t ^ i mi ^ 4 4_a3SJI 4jjU - tSJl Cj I j LlIc. VI 1-^U T lC.' 4_l<UU^ ' (J-'Lofc-J 

^Ull JJ"*■ CjLojSoJ (^jU-tSJI L—coSjoJI Usj( UjvUlL_uI (jSUa Ua|j 

^LLdl 4 _oj_uj 4_3_u^j c-aSjoj j_>J I (jlSj .CLtSjJI ciJJj 4_Uj_*-c da IS 
j)jaj_SJI Jj mi Si ^Ij (j-* Jjl 3tl JU Tav l jaa Luj_aV!j jjjs.jj JaVlj 
Oj^j'i 3 jJiLlI! djIjUJlj jjjvjjllllj OaljjaSj 

£~a Laj-33 4_UI^ 4 jJlCj L_3a-alj^. tiJLLA da IS U-JJ .(jj-ajJlj (jjIuJjSLIIj 
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M < >» 3-1 * U '< ^j_SLj . 4_J_lj_$SJI t~d <1^ .>sVlj JjjuJI La^JIj U 
4 » miVI c-JLc.1 (j-* 3 ^3-jJI j-U<_ul t _ r ^>o (jylli! (jjjjV! 4 * ,U- t ^l t\ 

A 1 i 7Ti /.. < ^jjj I ciJJdJj t1 1 4 j^r mu? m tl (33^ 

.^3_Jt 4-ilc. j_& U-C. UU-J 1 Ab4. ^ ( j_ u _4_cuj| 
c_jjL?cIlII *Ijj».Lj S.L.Miller jlL^ .J Ju9j 

ij \jj tH.C.Urey.^jjj . ciJ ._a jU<_uVI j-ft^A 4_aU JjVj CjU L^tjLlj 
4 f **■ Ml t 4_&^_J ^ySj-C. L_J_JJ_cVlj (>L>*J)jJtjVlj £)IILJl1 LlLsj Uoji V A (j I 

UdU^Ij 4jj i^tC, UsU^I J4 nil 4 j j) CjLiSj-a £j_a I <Lu^£ 

-» U 4 4—l>J1 CjLuLSLJI «J V L^jf UJ /t\t 1 4 -u-lq| 

(3 ^>.J)jJljVI Jl_uLu_u ( ja J-jlaJl L-A-u^I 4JLjL_uJI t-jjLjelll cJj <-JjUo 
CjIjUlII ^1 I \jsy ^JLaj j <>e>.jjjuVI jLuj^-tSj hydrogen cyanide 

j—lTlSj t4jj) oL£jJ,l (jjQ SjJulLo 4 <7 h V a jj 1 CoelU^ J^jUuJI 

4ju!oV 1 I US'. jzsLx ^j_u 4-oJI CjUISLII ^_laj Purines Cj1_uj^_uJI J!La U_La 
Sjj <>. ♦ tl 3j>U! ^£i Uaj| jJ-dU-cJJii ^yc. M .>>A-dj->-, „A < .tl 

^yJLc. l-cjj-jj j^>JI cjIjUJI ( j-« 

LLiie-a « g. 1 < n ~>-» Cxjl^ U->j~ 4 jlf. aLoJI SLtfoJ Jj^-c-tS^SL!I I JlA jLstJ ^jl cilli 
electrochemical 4_uU^tS^j-^SLII cj^lcUllI Jjuij cU^j 4j^<>>ttl jlji.1 ^ 
jUt_jJI c^t_u-o?j I jla photo chemical 4 _j_jU^S ^j >>»tlj 

4_j_jIj_a^LII L^ -pSL JI ^yA j- l tSd 1 ^LU U_ls til t nj 4 -UlH 

CjLljLS 4_jI Vj Ljj-uSLJI oJJt JlLc edllA ^ U^J 
Cxj?cJLjIj t 1 _^_Ll_j L^_j^ cAc. Ujj ^IjI! cijJj dJJli ^lr .j .' 4_p- 

. JuJl>* J^LalOJ ' 3 j-a C^tjj! fu jj_a- <^ill 3 jljJl>. CjL^_a 

4jjU-tS $:Cj^LcUHILj JJ-4J 4_oj^>«-Ji CxjI^ jUtjJl (jt Ju Vj 
JlSjI ^j! L-+syjj . UJ V 4jj) />ir. CjLtS^_4 Jlstjjj 

«»L<-i.i-r>>» 4_^JLS ^.Uaj V i J^>- 1 <>» A-r»- / ^ U^j 

UlL>> jJLq cJG jjL^cHj ^3 rt-1 UH_>..jU (j| ^ sT,.% ^1 jLrt-Jlj « ULsL>. LcLlUjI 

^!iSI U>t4 jj <>ir. j_lC j_c <_ylc. CxjI^ 4^j_jJI 

CUjLSj 4 jj />> ♦ !1 CjL jjU— lSLI 1 j 4-d.uaVI t _psU^>*VI (j_c U^ U-4 

c£lj-jJI i-^lj_>. ijr jfc 4-jj) jljJll 4 1 1 mi U_l3 3Jlo*jJ! 4JSUVI 
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ijtujkjUlg CjL»9jS-uJI 


djj<>>♦ 11 4 -aIj. oil! d3 jIjJI ^. ,.T j| l_3LL>J1 iJ ^ 3 j_>-VI 

^Ubll jJjHII JUTl-vI (jI ‘-’^dl jujui ^oljJI (J <^3!l Cju£ j_3i 

q -a (j-to^Lo 4 _j^Lj JlLo Jj 3| Col£ (JLClvVI 4 JL /.0 JjlIj ♦4jL*JJ J_JLua ^jjJI 
Col^ 4 _uL um £ f. J) 4-U L l ^ j Sjj^SL! I Cj LlL ^jlJ Lj £.l_(j| (j\-U a JI 

(j-jjJLkj Oparin <jojI_jjIj Bernal JUj_j L> ii2U jJaj A cjJoo 

^yJLc Cjj_£j_3 ( _ ;r ll'-4jj)S jUI <j? l-3-x 5^ <oj>^l9 pine ^j-uj Hadladne 
<^31 Cjjl CjIJ j 3 ♦ 3 L^_i_t£j_J ^ \ C, CiljJa Lxjj-^ atMl jl jjJt_uaJI Mil 
Lcjj £)!j 4^j_JI L^jju 4_jj>J1 SjIXI CjlojjoJ 4 -^j 1 Mia CjLdpv 

Cjj_ml$oj CjlJjj_>JI CojSo 31 i 4jjJu>. ^jSLal jjialll 

* 4 $ j m i ~ (^jo-I Cilojjo. ^.LLj J-U-UJJ jjljS ££jo» £>>• Cr^ 3j-^^ 

Q-»_3_Tl.-^.I £) I L*jj_3 4 JloIj fjjoJ 4-3-^Q 4_u-aloJI 4 >JlA jijSo V JCj 

4c.j^pe-a j! a^joJI I JlA JH JjlIj . 4JLal£ 4cj^pe-a ^llul 1 

^IjJI jolSoll I ♦ 4 -l>JI CjI_oI£L1I ^_y2>\ jj>- (j-' 3 4_u_uL_uI 4_u-alo. CjlojjoJI 
(j I JJa cC3}ij c3j£o 4> Jl^ SjoJlc 4 atVd cLc Vj . Self reproduction 

J_Lc 4j>0 I -4>J IjJiIu_u I ^3 £) I JUU-4_clajVl Jo. I £)SLIj . L^_Lq JO-lj J 3"r , ,.J 

^j-a JujJ,l ^llul 4-jj) />! * II 3 jUI ,jjia C tUI ^1 JiieIL<_ulj ^p. I 4 atVd j^la 

. 4j 1 3 4_cj_i 

4 l^i mi 3jj_toj L^rda-i xij ^yIlllj-3L o JI J-tol 4 jVI CjjjjJa.llI &JJb ^jl 

l^jj^ (jlj JSLJLI 4 >JlA ^jjJjl-uJ (j^jJI 4jul_<i ^ljl"3 JjJ uii 

Bjlj^JI 4_j_^jfcl ^jojuJI J^Jj J-3^ ♦ J^uoUUI jo UJ^l"'**~J 
jj) ^Jl j^Jl ^ jJI (^jL^-tSLlI ^jljj^il jJuo^ ^jjtCiVI 4 -lIoJ.I 

4j<; a! ^yi^. (jj jo- T j ♦ 4-oJI 3jU,l CjjjjjoJ 4 ^j Ltfu.1,1 CjUjj_>JI 

(jjiLTu 4 jj<>>♦!! 3jUI ( j-« cjljia^ (jy-Aj 4C0-acervates 3 jlc.1_4jJlI cjU-^ pe T JI 
|pL> ^ I c. Jljj_j 1_4Jl_Lc. J/OJjI ^yll p ...3 mJ ,UI 4j-jL> L_3jjJa Coo 
I(jI (jjjjvl l_Luj 4 _joJI Cj jjjjSLji, 1 j 4_nTuI ^^^ ii^j\jua 

Jl3 4joJI 4-uojVI CjLoHJI cjSo (jI JlaCCuJI ^ ^ . 4_i^iVl 3j^JI 

I JlA ^Ij jg-1 Lh 4 4_o. ^jja jjfcjjJo Cj^Io. 

(j-C- o-<- J -geo V 4J.5L1 j 4Jl_tjjJ,l 4 j>.IjI LpeJj jjLuoi j_C ^jjJI (^IjJI 
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jgltfJI ObgjSjjoJI 


lji_& ^j_a L_<_3 Jl_& J}_l3_>o Jr* I ^j_a-J bIjj Cj j-i-uj ♦ SLpJI 3LtluJ ^j3 X 4_JL_u_a 

d 3-^ 4_uLa 4JLu La 4_3jj_La_5 Jl3 4_j_>J! CjLuISLJI I 

1 g i i4aj|jJI 4 jj) JLi 4j*jJUI 

{j[£ j_>Jl £)lj tJLajJI C-i\ aj < ^ />Utlj jj-V «^tK 4aJLaaJI _}|ji,l ' «■! 

L& £)!j-4_u1 JllII CjLoISLII t4_La jJLiteJ jl ^j-a Jila JLc. ^juszj 

3j) U •>, H It* Ju9j .<L>»mi 4jj) <>>t tl jljJll (j-A L^j1j3 Cjjj^ L$jf Cl<- 0 - <j_a 

Ci \ \ 4 i_d_J3 t<L>»mi _il jJJ C^aJiitO < »l Lr^>- 4-Jjj-LaJ 4 ji of. ( jr 3 

. 4 < n^mi CjLalSJl j^lo (JLqloJ {jA 
13]-^ ts> 1yi ^ 4-nTuJl 1 _}|^J,| oJJb 4*t^j mi I Cj ' £j_a ^1 

4-^ "i mi a CjI 3 4_uljjfc^UI Ljj-uSLjJI (jI-^^L lII J Atl ^J| Luavj 

jljJLl ^Jl^j *1^1! <_jLj^. ( _ jr h j-g-LlI ^-jiaTuxU ^.4_ul JljJI CjLuISJI oJlA j_a 

. Cj^LcLaaJI 0 Jl_A> ^j_a j-a-Lli 4_aj^LII 2 al U> tl ^ 1 r. 3 jj <>.♦ tl 

J-lLs jJu9 JLc. L-.u£j3 CjI3 ^_jJI L^Sjau Jill 4_u!C jLi^SLlUj 
4_jI Lr k- i^jIL>a £)l Jl>- ^ <<o41 J♦ u miU ( j-«J tCjL>jj£Lj_a^ Jlj_3juJI ^j_a 
3 JljJlc. LcIjjI jL Jj_iI1 U~, ,,j ^jLoj-iVI 4_u>JI cjl_ol£JJ ^Lui! 

CjJl>.j jJ Lpo (jl i nl d<_}l£ ^_jJI L^jju ^aJI 4_u!Lj^-uSLiJ 1 q-a 
. 3l_j_>J I 3 LtTuJ (J_lS ^jj) < u 4^_u_d3 4lu 
L^jIjJl^ dJjL^ Lcjj 4_j_j1 Jl-lJI CjLjjj^LjII ^JlA (jl 4_aL^JI clh^J 

CjLuj^>JI ^j-a Llu xil) Jjls JJl£. ^j_a (jj£u cLil^ 1 ^ i ♦ I j . I Jl>. 3jjjL3t^ 4j3jl3r~i!l 
_Lj_3_jl 3JI ^j_a 4 ^>.jJlJI ^j_u_3j ^ic. ^j_a 1 ^ < -3 < CLiJu-t^ L^JLaJj - 3 t 3 ♦ t, 1 

4JLtl^ 4 jjLo-x^ Cj^LcLoj 4j^L>. (jr £i clulSj . L$Jjjv U «»1 1 m^JI)) ^ 4^Lla 
Lo£ CIjL_ u jj_l 3JI 4-nTaJ cillj j_a ^3 . l_A^I JlC. I 3 3r 1 ,>. 1 ljL>> 

j-aJ-U ^Lta3 ^yJJ ^ll>o CjL^jj_l3JI i A o-oLLH ^j^-su 

CjLxjj_jl Programme «Lll 1 j At! Lalj La^-^jy^ i 4jlr. 

Jl-o-Tlju 3) t 4_ai_j_uLijI CjlaaeTaJLl ^j_a Vja lIjL_ ujj_uiJI ^j_a I Ja^_a ^_u-^3J ^l>-T 

. LaLa3 jLOJLa ^^jLoj^ ^LLij Lr^ ^^ 

. 1 Lpell 4_a-l3-jVI oJ^Jt ^JlLa 4_al Juil LaLjj)^£Lj_a ^ jJ 
4aiDjJLa-cilI3 ^ />i4-C-al^ J^j ,^UUU ( j_a jalj J^Vl L^jjJ 
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ijtujkjUlg CjL»9jS-uJI 


CjV~> o 4 —j-ge-caAIjJ I 33^ 4 uuiuV 1 l-j-u-ujj t^uljJI ^ j-, „ A >. 11 33*3 ^LjuIiMJ 
1_LjLj j j_£Lj _4 33^ 3jJt lLUj ^yTcv- cjL1j^_>JI < A 1~ 4 . ^ 4 jjL^_a^ 

3 IC L$jj Jl 3 Ca 4 £jIj tCiLgjSLiXI lLUj JlLa cJIlS Lujj . 4 _ul JljJI 

jjlL I^jAuu 3I oy-^\ Cy* uru}LU juu JVL>. J- 4 lL>J.I 3*3 .jjISjlII 

3 IC 4 jJ Jl 3 3 ^ 3 I 33 J JL>. 3 JI 4 u_jfi^j 

3 jjL ^3 L$_jL 3 _jL_u t^yc. 1 a A 1 ~ 4 . a 3 Jlj jl>. CjIj^SLlq 3!Lv 3S031 l±U 3 

fU-uL> 4 ^ 3 *j U, Ja-uxtJ (JliLo 4 _lUjlII &JJbj . 3 JuJl>JI 3^ jjlSjlll 3L1 

J_«Lc 4-u-t.uj 3 ^* cjjjjII c-uSjuIl 3 $ j_lAj 3 A 3 mutation: 3j 3UII 
-A3 A U11 3I . ^LjVI 3X. 4 3i~ V a CjLLu^ L^J 4jjJ £jj^3 3 II 
3 \ c. 4 _jj—c 3 A U~ 11 ^- 3 -tAat I 3 lj . jj-LaHJI 3-uL-u 1 ^ jr A- ( ^jL£ cJs^ju La£ 

L^jUjL^ ^ C-.JUTJI ^l-Jj^ki! ^jJLI ^>L^I cilt 3U21 ^Uall 

4 ja (*1*1 4 _pjl £*J3J^U UJ 11 CjJl>. JuSj . a Jj*u 3? 3JI3 

4 -iI^jlH 4lsL-u3J a A J 3 U»1 1 0Jl^j t-x^jSUI I JlA (_yl£. l_ 3 VT J^L>* 

. ^ j . U11 t_jL%jjVI ^_<_uLj 4 ^jjjlU 

LoLj till!} i Juu U_j3 J «^>Atl ljufc 3 $ Oj A UII i yc. JujJlt j^Ju L^j^uj 
3 ^ w A^j 4 jI VI *(jVI oLjj^dl 333 AU~11 i-ij i <ij Aj< 3 ^. 3 _u$J| l^ 3 UU 

3^13^J! £u>ul (j-* ^JT ' «A nil 3^ 4 -*-tiuVI (jl i^\ 3-LtTuj 31 3^13]! Lt£,j_uDjus 
CjLijj^LlUu 4 -^j 1 hi xa 4 j| 4 jjIjuJI LuLjj^^LJL 3^ 131 cillj ^.If .j A3 AU11 

. ljL>. LJLc 3^ Ujj t L&3 3 UA Jjula 3 1 (jy-$2 4 _jJL>JI 
UIjI 3JI >Lt^u 3J3VI ^Lt^J! 3^ ^lj>J! oU 3 l£J! 334k 3K 13(3 
4 _ul juJl cjLuISJI 3^ ^L_uj>J 1 dJJ 3 3-0 3 jl 3 jl 11 4 jj«>>» tl cj!uj3l>JI 

J^l jJl^ 3 LpJI jjj 3^>JI 3JISJI C.uSL^- 33 - 31 q 4 j! 3? 4_U3jJlI 4 j?e-luJL 3 
3 JLC L^J 33 A~j dljU 4 j3_a 3 4 1 U 11 Coui^l jl 3 _I,l 3-0 

3 jjJ 3 334I0 jfl>j (^3-^ 3JI 3 **nl tU t ciJl_LA 33 ^j dJJ 3 . 4 uI 3 _l>. 

CjLxLll^VI t?L>ul 3 ^ CjJl>- jis 3 JV 3 ]3_L.J1 jj^Atl 3 1 ^ 1 i 3Julj 4j^tiiej 

4 jJuuJ 1 4_jj13 CjLuISLII 4 jL^_lI 1 3^ t- 3 ^ lAt , U ,.. <Vl 4 1 U ,,. <Vl 4_ul Jl*J! 
3_u3_^_3 3-31II l-l_jJLHJI 4u 33« A^l 3lL>.-$.l3_3il 3^31 e_3 3 -^ 3 ) 4_uIjJI 
jl 3 _ll ^Jiitu-LuJ 3 1 3^-4J 3 A 4_ul jJI 4 jJ uui! Cj1j3 3 l_j-^ 33 _tiuJl 

33 _j 3 _SLJl J j 111 ^1 3 JLJ 3 JJ-j 3 _lSLII (JJLc 3 _*_Ll! J^*l 3- 0 4_tl^ 4 jj <A>»tl 3 ^. 
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jgltfJI CiUgjS-jjoJI 


»(a LX t jl-u_o^ I t,j ^.u-^-t-uJI ^^ ^ l "*• < <<^V 

1 mi n />.♦!! 4 jJuuJI CjIjJ Juu 4 _jjI jJI 4 jJljll 11 CjIjJ ~Oj&£ £)| 

<>JlA ijT ic. LojIj jjSljumj Li J^L^jVI oii 3jj_uaJI oJ lA Ll».llU 

jLiTlc 1 LaLc. Jluj jJ^-uj^£L>Xl c <ir.t ,j\£ . 4 _JL_uXI 


4-ULt.a-tJ c->-u-gJlj t4_ul JlJ 4_l>JI CjLoISJI ^lIa 4_ul jJI 4 jJljuJI CjIjJ 

4jjj_Laj cilll < <i a fC-<-uj £)1 £LaVI t4jI ljuJI CjLk^SLJII c Ac. I <jl 

. jlJ ' 4-jjJuJI CjIj^ <>L>«jI (jr £i LjJL>. 2j^>.jil CjLjjj^LjXI <jru 4 _JjJLjla 
tdj—L^VI 4 t-t <? rtl eJJb LaLaj (jy^ Q jJ^ ajj^SLiXI Ju9j 

^yic. 4JlZLat 4_Jj1 jJI 4 jJ ljuil CjI^J jLO^.1 ^-L<-U-»J' £jA • Juu 1 -A.l3 
<jJ^LI(_aI j-^LIaJI ^Ll>o Lgjt jjk <mi <- < 1 << 1 ! 4_ulJ lj 4_ u >J1 cjLuISLII 
_}1 ji! ( j r A L^aL<-arvI *Lb (j_4 ^SLaHj ^ylbw 4lu^ii_UI CjI_4J^-jVI (j- 4 jJJjLfc JJlC 
Cij^lo Jc9 4_ul jJI 4 jJ- illJI CjIj^ (jI tlLco cdLafe , 4jj) <>>»U ^_tC 

<j-a CjlAj jJs 1 i^,"i \ l Jj s «tl ^ 41 tM 1 jVI ^>^Xj jjU~tl 

4_ulli CjLuLSLI! l3j-Ll^ Lq . 4j jJuJI 4 j $- uz £- CxjI^ 4_ul Ju^i£ CjLuL^ 

4-J JljljJI Cjlj!i (j-* c-flj-LoaJI 4 i nil Ju9j L^jju ^^lll 4j JulIII 

^j_a ciJLLi ^jJLcj t4 _j_jI j_A V CjLLjL^JI ^Jl_A (jl Ju V S 4_u! jJI 

Jluj^jSLII Ju-uSjj %U! 4j1 mm!1 I Jl^J CjLst^IojJLl 


j_j_<_u^i ^Ij ji_ujj_tSLII jlxj IjI-LuIj-a V j-a-u (jl 

CjLjjj^SLII Jtj^xl i itl i-jj-LtSo tiiLofc (jl La^ ♦ q 4 i-A-<lJI Aj-tls j-o ciJJj^ 

<j_A aj>L_u Li^j-C. JiielujjLj ciliLkJI ^i2_A->- jl (jlluil 

tciijJlJjL>Jl j^LLaJI jjjLJjL>Jl J ( Llu CjIJ^ lll JIjIoJ 1 ^ K AJ i-jj-uSLlJ' 
Sjl-co^I j L’" ,,, ' 1 1 r Ljj-g^Ljj toij-TujI ^_a Cujj^tSLIl Jllu^33 

4j JlJuJI CjIjJ (>J jL- L L v VI JL?e_A <h 1*4 tilli .tllljIuJI J_c (Jr1_>.JJ JjVI 

ciULj ^ (JLaTlvVI q. ojJj . 1 Jl>. bu_olj 4_ul jJI 

t ^JjVl 4_ul jJI 4 _j JuuJI CjI^ jJ CjL^j-uII^ Cj j_LI 

4jj La-iSLI' ^ J)jJ ^LjXs VLa T l v I (-dLafc £j L ciJJj 

Jl- l1 j^- lSL I1j c^-jj- lSL II ( j-« J-a T l> J L 1 t jujT 3 ojL_uJI 
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QtwuUlg CjL»9jS-uJI 


I960 ^ <—al mi^ j-o (Jlj <<i tl IjuA ^ \c. cjLL>»VI ^jl^I 

CjLuLLII (j \j 1 U , „j Lr9j_4 l_3_3j L^jI jJloj CjIj^LJLI 4_u1 JlC <Ll 

ju-u^JjI-C jL b^-iSdl2U31UI L^-uSUl4x.^_^jse-oDesulfovibrio 

: jLUJj-aSLIIj ,UI jLjijH] CjLtJ^_tSLII £_C <JrtJ».J)jJuVl 

I 2 jj 4 + l£<_*£ - 2 jj + 4 + 1^ 4 Ic^ 

CAS0 4 + 4H 2 -CaS + 4H 2 0 


. 4jj II _i!jJLl J-lUTJ Lilli I JJt {j-A 4j>oLlII 4j9LLaJI JiitTuG l j r Jb 
jii I I j miLjj-ij ^4 mi j Thiobacillus ( j. l 1 £j_j 

J-lILxjj c^-lUI 3j < m^I tVi < mj Intermedius . <j_u j_j Jl_j_ 4^3 j I 

(j-o LJl-LA (j_u_bw ^j -0 Lj-U^dJI ^jl id lLILl&J . <*JJ j| jJJ 

j_UdI « J-lUTJI cjLWlj jVl 3ju_uSl (jru ^jljd Hydrogenomonas 

(^jJ3 qI mJI 3 j <n< jJLl Lj-uSLil (jI (jy_u JjaVI i _ r ic uX^*lj dijtj lujISLII 
ojj-tSLII Ljj-uSL i j^ju q I j£JJt! » (jliu-ll 3 jl<.u^I JlIc 4^jLi<3 cjLLLa-c. 
4 j 5 £_lL acetate o^L>JI ^313 Photosynthetic sulfur bacteria Luj-us JluL L ^l]l 
^y-lJI CuJjuSLH Ljj-uSL) j-Clju 4ufcjJ Jlla Llj Ij LaSj . ^ > >s 11 J.luCl! I 4-lU-«J 
cjLjjSLLIJ cjLjjSL-c (jr\j oLse-tijJ,! Luj-bo (Jibu 

2LutjJt 4 jjJl 111 pi JubbUI <>* JJLU cim <>l j .2 LuIjlII 4jJulI1I CjL 4_uIjlJI 

La 1 g 3 j mi Jl2-jj_L_1II 3 j£L _4 4JLxj-a ^ jL^ I j- autotrophy 

j IjJl I I Chemotrophic assimilation« 4 -jj L 4 - 1 SLJ I 4_j3 I jJ I 4j ILlII I» u a < »n 

d r Cj Ll£j_ 4 i 4 —lj>» Lj ^4 4^ LL jJ^j ^J , '^' c ' Lj 


4jI CjL^jII ^JlA (J1 4( nl fU 4 _o^L ^j-4 4 _lL>JI 4_L_u_uj 

(j-c 3 ^-jjluo 4jj^Laj 3 ^^juj tiJJj Juu ^_4 VI ^Lj?cj Vj . 4_lL>JI 3jLc ^Lb 
l.\ j mi^I (jj-jL (^1 t 4j3j3->tJI 4_uljJI 4 jJ- il]l ^1 ^JlA ^J- l l^ T JI 4JL>^_c 

. 4_j jJLlil jj_4 ^ L> ^ / tl (j \j (Jlvl jb cjLj^SLJL! dJLbfcj ® «^jj_jj£LII 

I J 1^ jl J-dl Jtd.1 Jj LcIjjI JlJ?cj ^j| ^^dl (jLtujVI , ..jj 
( jSJj . thiobacilli .11 < <»Lj-U 4x.J-4^e_4 J!l 4 L^- U ^L J I t j_4 L^jL CjLcj_ 4 ^>J.I 
JjJu Jjl CjLlA L^jV jj L~11 4 4 < mL>. 34_jjI jJI 4 jJlLlII 

4jj) <>>»tl ^1 jJ.1 ^Ijd 0JJJlJ ^jVl g-J) <^ll b)ljj-4ii 4 j 
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jghjJI (^9 ubi)j£asJI 


,pj| (3) «3_£jpJI» SujuLLll a_i3lj cjLl^KJI cJIS Ijlj .I juk 

£j-a j—il l£Lj 1 ^ ^ 3jj_t-^_i jVI « aL<_u_>J1 » CjLj^SLa ^ Jl3cTl<.uJ Jj3 La! >3 
J jt i » ^-3 4 j K CjUjSHI 4>Jufc J^aIaj CxJlj La (jr $3 t4_JjVl L^UjL-u 
La- 4 ^-J^l < jLtTaTLjVlJ ^_A-<JI ^jL_oJ £j\ J_jIaIL_uJ V • L^jLaJ 

4_ulii CjLoISJI La! .4jjLaj£ a J-^ 4_3j^_Laj 4 jj) <<o* fl 3jl_ll L^j a < »n 

5U-,,.,^ (PJI ^jVl OjI£ Ju 2J3 (4) . 3 .S.^ tl 2bju£]| 

LkLiSI (jt iSpontaneous organic synthesis ^1 j />. c. Jj j I V"n 

CjljJjJ.SL- L A 1 JlA ^y-t-U-A-cui \ £\x.ljj^ I C-t-AjL^tTu-ul ^IlJ! ciJLL C-t-ll£~ 

- e. 1 j >>.4.! 1 CjLjLuJ! aI^>>! Jii-A-J 4_ulV 
4 _j JljLLII CjIjjJ 4_3iLaJI 4 j a (-iUj J!la 13j cr^ mi a 1 mi nj 
cjLSISJI ^ cJL^ <jj! <>* 1 04 ] ^IjlJI <> 2L3|jJ1 

Luj-aVIj ^jllLji,l ^j_A c-^Iu ja>J! La J_Lc 4 T l u! lJ £)Jl-u-u^I ^Ij 

4ioLfaU^J jl^ A~ < tlL (j-OC-t-U^Vl £)! Jt 4JLaTl>JU 4jL>»Vlj S 
J.C L3 j- j_>J I 4 • j «U <_, 1 , Mj-jliJI Ijla * aLU ^-a ^jLa^ aj-^s J^Laj 
^_a (j^se-ix lS^VI J_cL3j La£ jh< n^l ^-»Li joJjIlI ^jLuJLl £-a 4-c.j-<_uj 

. 4_ulj 3 j-A A LI I JujjILl JuVl £_a fu JlJjHI Luj-aVI 

Luj-A^LIj jLUji^l ^Ij (jLL lA-U J J[jj>«j ^A-l tiJJj 

(^Jlj ip-U (j-a Cr^ 

4_o-Lj (jjQ Lr^ ^3-jIlaJI 

^_a^>* L& l^J La^lS j-LaJjj t4JL>.jJ,l 6JJb JlIc lJiSjILj 

L^LjlIj *4_a 3 1 ^ jL?C_) 4_i£ UsLl Lot . 3jj_t-aJ! ^Jl^j 4 3i»"U JjLa^JI ^2x ju 
^j-A 4 ^jI jJI ^^LaVI jLLa^Vlj i jjlII M < nf. (j! Juu LaLaj <bLLc^uj^l 
4_>-jlII 4 ^ I ♦ ^J_Lt-u La-L^ CxjI^ L^j! ( j_A ^A_CjJLi JLl->J1j JJ "*• «^tl 

4_jui»t ^j-A jJ^ tiJllA LJLx jLtjJ! . Lc^j 

jJl^ jLsc—lH (j ^_3 • 4^^ ' .< A /. tl 4-»-tiuVI ^j_A ^^ Q^SLa ^a ^.u-A-tTu -1 i 

La_£ 4 Cj LjJ)^£LjJ, I JjLAJ Lujjx. JlIjJ LT^>*J J ^ ^ ^ Jl_UJ^_1 ^ ^j_A C- XmLJJ Lla 

4_u!jllII CjLj^^jII ^j-A 4 ^:La^- C-t-txiLc La^ .^IjlJ! 4 cJiiitj 

IjLA J^j3 AJ J_pJj_i^Jl ^yil CjLuj_iSLI! JtjUieJ il) CuJj-^LII 3jjJ Jjju 
4_3_jj-_La_j 4^>ol_Lll 4-jj) />> t H jljJll J la T (JJ t(cjLuj_tSLI! CaJj_tSLI! 
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ijtujkjUlg CjL»9jS-uJI 


4_jjI JlII 4jJlsuJI diljj La jJS jj <>.r _}|j_a 4jI ^1 a^L^VL g 

jjJ ljV Ij jkjjLstil 3 j < cjLjjj£LJLI JLalo-l ^cjJLj . 4Jui/L<J! 

^^-jJI l^J^ Lu -xa <jV i-dl jul Laj^jwj ^Julj ^_>*j Lul VI 3jj_>.j_a Cxjl^ 

J_*Jj . 3jjL CjjI^ jtjJJ 0 JlA JjlIj tcljljltlll jl ^1 4_alc ^ITu>o 

CjLjj^LJlI c^_jL£ Lojjj .4_»Lji-a c j-u xJ 3j.iL cLL^ Thiobacilli jn L mLj^-u 
1—Llj ^LTl-JLI ^yil jjJj^LII Jlh.u^I ^L (JjlLtJ ifiUuLtio jL\ lo.U 4jaeTuJLl 
JljUiwI (JT ic. 3jjl_3JI CjLjjSLlII cLl£ Ujjj . 4_2wllLa 4 jj) <>ir. 3_iLa 4 j 1 Ju_u£jj 
cj^L>JI cjjl^j 1 ^111j tJitiLj 4 juLi» cjVL>JI jjjj^LJI jlu^I ^L 
ljr ^ ^jL^-l^J' J-LU-lll cjLlUaJ 4-u-u1_UI 4^jjjlU jlji.1 J-ua£I j_a 3 jl>.Ij 
. LaLl3-U3J (.^aJIj J-4-til 

L-jjLgeTJI j_a <ic. ijJLLa 4 Lu_ajs- S JpLa^l Ij y^\l jj* 

l_Lj ij Lo^-cj Lj-jj-iSLU aJjlL>«JJ Ljj T tSL J La .JlJ-t^JI Ijl^j <l3_uj 4JL-ss L^J 
^_Aj t lIjLoj-iSLI' Jlj^l Ju£. 4 _*LuJ,I CjJj»j£L!I j^LLa-} <■ ^1 > <<H ^tl 

< jj . CltJj-iSJ' (_ «i oljjJ ^yjj^SLJLl J-tcoVI j_jj_3j 4.^^-A VI 4Jl!L 4_L^3j 
4 i > mjJ.1 4_jj Jl*J,I ^LaVI 4 » Mill CaJj_tSLII ^jLLaj 4 _j_4^ jLllvL jLjijVI 
J_*_3J Cj-lgjju CjjI^ Li I La <_Jsj_ju jl a^jjjtil 4 -lvjJ^-l>JI (_jL3j>.V! JVL>» 
.j_aVI IjlA (j\_x£Lj_aVl JljJlc t^3~ Mil JlSj .CjLjj^jJLI 

CuJj-aSJI Ljj-uSL 4IsLjj^j Cj I <Jjt^ (jl (Jji-i tiJLLAj 

La J ^ r. (_yllll CjLLulII ^Jloj n•*/«>> a 4_u_u (j4^U»U3 (_^JI 

dlli VLia^j 4 positive fractionation I J^j-« VL-^ (jrilujJI ^ ^yJI 

I Jl>- 4 i Mill 4_u^ jJ l_u 4jj^j5c-<s CjLj^j Barghoorn JJ-^JlII 

Ljj— lTlSLu 4JL-saJI 4_3_uj c-JLtlaJI <>JlAj 44^jjJLl g.1^ <>>LJI c-JLtlaJL 

^ tilLi jl>.j t photosynthetic sulfur bacteria u \^<>>tl J-lUTJI CjIj Cuj^SJI 
^yJI ^ylll Pre-Cambrian La jjitu-o 

^JLo-cu j_3j Gunflint chert 4_u! ^_a^) d«-LL 4 _L<_o ^j^LL ^j_a juul 
3 j^>-jJLI JlSLi/Vl I_La ^^Ltij) .(Ijl^^ superior 3j_i^tj 

L^jl ^tJI 3jlj^>Jl 4 _ij>JU <L>.j^J,l L^-uSLJI 4 i nil 4_ulj-t^oil jj^e-t^JI 

j_»Laj| ^I^-Jl ^ L > 1, | £j-A LAI tlillAj . ^y_l HI I L4JI djLcuVl 

^ijVi ai^L^Ji ^ui <jV i3 jia^i jlJI oL^^i ^ i 
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dlij £ou £)! ^jLuj Lujjl>. LuSLlj . 3jL». CxjI^ Ijla 

(. 4_ul JljJI 3LpJI aJU Jjl>. <U£w^_4 SJljJlC. CjLLj_4L?cj q-« SJlxI3j.C 3tl 

4_jJLc V J 4_4jJl 3]I jjJfcj-saJ! 4 j^j>J,! jIjVI LcjjJ 

t4_i Lj9j_jj_« jJl_lj j ^ 1»t' tl rj_c. [_4 3jSL£i Lal_4_j 

CjLjJ_4_c o' o' o-^-^J ♦ JL>JJ Ijufc 4 ♦ i 3 4 4 3j3*w JjLj 
pi.Lt.uJ I q_ 4 Qij^jij qij L^-O cjjji^JI 4_AjLi Cujl^ Cu-Q-tSLU ^jjqSLJLI Q^ajVl 


qJj' o' quLl 3-4 J-cQj ^ qO-jLc. j^ju Lie Jj) 4_L_u Q^_Ll_4 ajl_4Jl_4JJ 

Oj- j J-4 4 j1 4 < n4> jl^j Lfcj-4^. jJLu jjitu-saJI J Jl-lj 4loll(Jl j_l3L>.VI 

cjLSISJI JMiv L$|^> VuS/JI |jLA^ol^j(aiLu 

tp<^L>J1 Lq, ts~)C, c^jp-tSLIi Lq-uSLlI 3Jl-ul-l!I t—s^LtojVl 3 jijLluJI 4_l>JI 
.Cu_jquSLII 3jjJ qLsjVI ^ylr. 4 < imjJI 4 j^_l>JI 4jjI_4j£JI 4_lI_4-*JI CxjI£j 

.jJlu IjSLa jl 

Ql^ae-Lu^Vl o^J ^J L4-L0- Clt-U- 4-Lt-u o^jJLa 4 jI_4jI-4J QU Cj Jl>- ^ jJ' Lc 
qSLj q! (joe-Lu^'VI Q^aju oJLlA l_4 JlIc. 4-L<-u q^-LLq 4j1-4-<-u-4Jv-j Iq^jILa 

. S J>^».^_4 Jjfc l_4 Jl4 CjIo-J^Hj 

jjfcj t I ^y-Ll ^£jJ| L^qJU ^^pJI ajjJLU Cu-Q-lSJI Lq-L^J ^jTl>Q 

qLluJ^/I i njj . CjLjLuJI j-ubil 4_4j^UI t^vWl 4 »j <«mi 

Ijt 1 Lc. 3 JljJl-lu 4_laL uu-lj j-tLaJI ' ^4 jjLc-j^J' 4_Jl4_*J' ^yC. q_uu qI 

:^LU!^I 


I 2 JU + [ I 2 JU cli ] + c^2 - 


- 1 tii + <_t^ ju 2 


2HS + C02 - Sunlight 2S + [CH0] + H0 

2 Chlorophyll L 2 J 2 


j - L -« J 4 1 ni } tLj Ijufc (J y_L»_jj) 4_u I j O-O)^ 3jl_U [I 2 Jlj OJ] JJlcjj 

o^j^£LII jlllu^I ^jIj q_ 4 4-uIjJ^-t-A^ jq£L 1 I j!jJ.1 *j Lq-u^-JI oI 

. (dUJj ^yij Q^JJ Jj^^ Jl-LIq-J qI^-LLj l_LjJ q 11 4 mi 11 4 J-Ja 3 JlC. l_t_u_4J 

4 J Ur. (^jJj <Ulo_iSLII Lq-liSLi]I o-« 4_cj_4J^_4 ^ 

quvJ j J-J V' Jl-lj-q—o_4 V Jlj />>♦!! 3jLU j V*< 1 kLj (jy jj_JaJI Jjiuill 

LcjJ^.) 4_ulj_A V Liajl 0 A 5 ♦ (^yjiiLlI J-L^aiJI L^-JJ SjLtli^l Ljjjvjl J^j) 
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jLuJUIg CjLigjS-uiJI 


(Jjp l^iT Jjl . (JiaVI JjiUill l5-2_P 

I_uj£ lilj Jj t (jr^ (J|^2a»l (j-3 <La jO" t <i~j 3JJ ' ^•'' S-lLU ^ya 

jjla 4_Lo SJIjl jtl I^i" i n~ j) i3c. A £^ 2 Jlj 

: t _ 7 JlHll ^»_Lll w ^ «>itl I^jiAgj ^jlSLaV! 


2 t + [t 


2 a? ^] 




2HA + C0 2 


Sunligh 

Chlorophyll 


[CHO] + 0„ 


^ cO^JI ^i" VI aa-lau 6^5 ^ aJLai o' U? J^' (> 

Js-pJj-i^jOb I^K 3 _lUj«JI Sil.il O 0 oliLijj^Lii,! (j£Uj jntVt 

:>laAfl sU.1 <La jjr*i i n a ^ 2 JU j| 


| [I 2 ^ 


lOsjjjKJI 


21 O + I 2 Jlj 


Sunligh 

Chlorophyll 


[CHO] + 0 2 


. (^L5C_<_u^Vl 4_5 eILo 3 ^Ull J 1*7 Ml ) 

Lu^ <L_u ^lr. c ll S^ j-uG ^1 jl-ajL cuTdI 1 11 Ij_&^ 

^J^LcLdlu L$_&J . L SLA ^j^LcLdHj l ^jLj cillli i 

CjJ^-aSLII (jLscILu L$_A jl : Ljla C-/-L>» Lu.-v (jLSL^J V 1 4 $ K tj t<U »Jsa-tJ 
tj-& jlJjj BjjLUl cjLjjj^LJl! oj^ l^-3 **LUj 

i-£j f~ t n~J 4 (Jt1o>.JjJljVI Jjjo 3jj_} 4 jjI£ ,U1 

ij\£ 4_Jlx5_*JI i~> s>4j t^jj . 1 $\< 4_JU-*JI L-dLdjJ ^Jl jl^TgJL ji-uj^-tSLH 

Lg_ik.l Cj tI ( j r c. i • •• t ^ 4 _!CjLjj^-JLI (jI ^Jju I JlA 

<Lj-1jj-l 5L!I ^Ja-tJL^ t 1U <7 ^ dJ>jjL3tA CjL^u ^ 7) ft < l_^_Lc $.Lo^VI Lai 
<uL>JU <-^jj-laJI CjjI c.t-L>. JjVI J_uaAll LaI liats>j Sylfureta^liLo 
.(J \£^Lul 4_uaL>JI 
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jgbZJI CiU^jSjjoJI 


CjIj j ^J| 4_u2_La_L4 4 _lL^C (j I 4_3jj_LaJI ,,. < Lul 

,1X1 ^yc (j\sr i m^VI CjJlIj ^JjTl^TlII J^L>. £ja 4_u! jJl 4 jJljuJI 

Luj-oVI^ cjljLiil • 4 j<) <<^»tl 3jlil ^\ julu £\ ^-jIj cJi $>- l_Lu 

^jL^-lSLJI J-cLilJI 3jJu9 <- » I mi \ £< 1 J)->Jl (j-UVJjjLjVl Jl-lTu^-^J 

. ^-^C-cufj^Ll 

(j! {_y a ^43 t »1 <>u?H ^^-3 jlji 4 *m( L) JlJVI c_Jj4_j3 

(j-A l_3JGj jj>JI j isij till]} i-Laj ^)IojVI 4Jb£ J!la 

(jlluJll 1-31 (Jr^J^Iuilj (j»L3e-<.u^Vl 

IJjLk^SLla Lo? . jLstjJI ^^3 c_jjJlj 4 31V" 1,1 Luj-aVI <_ <lf. 1 j tciJJ t M4-~ll 
tiJJi L J-& 4_uia^_d j_t£. 4 -oLc <JIjj>.VI Juy*> < k 3 4_ul Jl_JI 4_ul j_A^UI 

4_3jj_Laj L^-p. Cy^? • >.<VI ^I Jl^Tu-uI ^ylc. 3jjL3il oLolSLII JlcL-uj 4.*LuJI ^jL 
(^jj>JI e-S^tiJl e^ljlsl Ojjj^ J^f! (jrtr*-<-u£VI 4 La 

(_jli]| ^ ' '<A / .tl Jj^jj 4_*_cuVl ^yA l^-J^ (JjjljVI I Jui> ^-UjJ . ja^jJI (JjlAj l_4^ 

tiJJj f.j «>»tl ^jljj^jl £>£. 4_uljuJI L^jjJaJI 4J< m a C-oL£ 

crh> ^UJI j3 U-f l JjL^ ^LUbJI jJjllt JUl^t J 2 j 

i bfcjl j 3" < til J^u-u ^ylll 4-t>JI CjLuISUI t. «< nl—tj Ju3 lJl3jJ,I I Job • CjLij^SLJLI 
Cjl!i 4 1 ll 11£' 4jIjjJI j <.-Vij . 4 jjJl>. Jjl*_a ^ < «j j, (jV 

CjLuLSLI! jjI ^Jlju Lul «j»luu j-uu 4_ljji^> CjIjIl3 ^1j_iV! ^ 3 r«A CjL1j-£3 

1 M Ml j-^JLJ i i^L x3 Jl 3 ^L5G-<-u^VI Q II 3 m ijy It]l 

5 til] j 4-uLt^ 

4^.j_«^5e-« jjl!\ (J^r i ti^VI ^j-oAJuj ^3JI CjLuISJI ^jJ cIjLxj^-jVI ^jl 
c>-jjJU.j-^-l^JLj 4JLus 0. Cytochromes > nil ^ 4 < <n 

4_LijIjILa JljJl>JI ^ t ^a jJl ^ J-C^-VI 

4-lLl^VI ^^sL^vVl Sj^Lc t porphyrin ^ <> > »n 4_usLx 4 jjL^ 

j . n^L^LlI ^ V j Jl£ 1—<^l3-^j^-i3j j-JI 4^.j_c^e-o (- «< <i^"j .4jjL*JI 
cii^LcLilJI Ijj-^ *— J Laj^SjfH Mill c-utijj . Ljj_a^3 j! j-c^-l Ijji 

reversible 4j mi^t. Cj^LcLall L p3j-auj ^^43 t( j m 3 nil ^Lal (j^e_<_u^l ^LuL^iJI 

jjJlJJlj>JI tjyi JuJl>J| 3jJ-1 < nKc .J jl) JljlliwVlj Ju_u£a]| (J-A 

(jL-ujVl ( j r A- i j\sy-, l x &VI q iu?m (_P^I CjLol^il J-uaj>oj . (tiijJujL>Jlj 
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QtwuUlg CjL»9jS-uJI 


tC j 'ljlTl-1 ' 0 Jl_& (j- 4 4 -o» jJ j-ljlJ1 L^jLIajl! 3j-l.i£' ^jsLLs ^JL^-CjLj^£LJl j ^Jl 
. ^ Jp* UUj 4- i 1aju tilllij 

L^jJlJ l-A-ilj . CjLajj^/m ((i 4 _jI 4_ulj_A^UI Lj-uSLiJl ^ jJ (j_u_jJj 

Ferrodexins ol ^ igjToo 4 -lLu CjLajjJiI 

4 fljfoj ^Jju L^_l3 L 4 J (j_u_jJ iJtjIo-.VIj Ju^Qil qja 4-u.uSLc.. Cj^LcLallJ 

JuJl>JI ^Ltaj £*j JjjI ^1 <L>.L». SjjlalUl LljLjjj^Lla JjlJj «4^LLaj| JlaI 

^1J Vi 1 <il fj 1 « Wi ^yTL-%. 4_jal \r\ II Jl_jJj_jJ 4 j 1 a f■ £_a <L>»La.}Jj Ij 

l_A-d £)| $ t tciJLlj c JLfc iS L^jI ^jtML ^Lu 

Lj^-O^L-lJI J_c. 3j-j_aJLa- tSLU aJja^JLl Lj-uSLJ I (jl 4_a_j_3_>J! ciJJju 

lLULaj 4_aL c 4.3. CjLajj^jjI mi 11 t _ r ic ^j T l j> o-Lu^-3j 4_ul 

4_ulj^JI Ijj_uSLJI {jja ■ L»,,, J 4_jjvI_lI1 ^JlA q _a /1 t*s 3 a I Jo- Ij La jj£~^Ll<-u 

(jJLufcj . jl^IjJI 4 31~ V a gd jjI 4j^Ij j! (j-lcjj 3_*Lc dJJL^j <_pLll 

cj13 c.<-j^_l£LJ 1 L^oSLj ^-Aj-cjL a^j^~^3-u-u-I4JjJ 1 4_ulj_& V Lj-l^j 

.■ 3 r. II 1 V ^^j «>»tl ^lULlIL JLuj L^jLjjj^ jp-u-u j I j j <-^ f 1 

tiJJj \ c .j > 11 tL tiJJj^ ^Luj cjLLUI ^yjj) <<MI J -LL < g J1 j) 

(J-tlLa ^Jlc. ^j_j_J 1 L^_3^_*_j 1 Cj LL^-l<LU 4Jj_l_>J, I Ljj_a£LJ 1 

! Cxjl^ jJj . 4_ulj^JI L^-uSLiJI 4 _aLc 1_AJl>uJ (_pdl Cj \-a^j £jpj miH 

Jl_Lc 3j L 4.11 CxjI^ LiJj^ CjUj)_j^I JILa ^-Lc. cijJji^ ^jTu>o 4_pljuJI 

Juu (j-usr 1 M^Vt (j^- 3jJl2]| £JlLj jjJsallJI 4 Lij t u) CjL^SLJlI 

cjIjJl3JI jjL m Cxjjj^ l3l 4 Uj ( m i L^j 1 .cjLjjjSLII 3j j_3i! 

. 4_ul jJI 4 jJuLlIL (jIaHj ^pill 3 Jl3jlU 4_LLjIitIiJ I 
{j-a *^Jlj aL« (jy-a- JljJL^I j^l^ c_jj^Lj-a UU.J 

1 't 1 131 t sij L", I \ | JlJJo- ULc 1 J , ,. A jLUJj-tSJI ^yj] CjLbj-lSLll 

ciJJj ^ <QjjjJj 4J ^Vn t mj «^Uo^l I JlA jL<-» ^ JJ 11 (jI 
Ljj— lTl^L-l-U 4 i 1 mLla j-^. (j\3r i Jijj>-J 1 uSj? 

Jl£ j_^J! ..3rr< cjLuISLII ^ l 4_3 _j^j>J1 J_aIL>J.I j-«j ♦ 4_ul j_a^LII 

(-LL>. ^ 2 -JI 4_ul JljJI 4_ul j_A^LII Lj- u ^- J ' Jj_A 3 JljJlc CjLcJ-A^ e-A ^j_a CjLIj 
( ji_j 3_bj-^» j_a Cu_)l^ Ujjj tCjLbj-iSLU 4jjIL>J.I Lj-uSLJI 

La^ Liajl CjLaj^£j~j mtl j T ( J» o ^J- l la T JI CjI3 Lj-uSLlI' 
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cjIj I (j \.j 4 1 llI1_La J-uaAil Ju9j 

< , fl U tl ^ ^ nil ^LL £-j_u 4_ul JljJI L-JLtlaJI ^* j >>>! 1 

« 4^j.~ mi 11 CjLg-uaJI (ja J JlC. 1 g m Lj3 CjLoISJI . 4j3jjJJ $.\j 

Ljj- lTlSLJ 1 5j_La_L2JI Jlx-s L^jI jJ l_u J_^LUI jl>JI tjr ic. liJLl&j 

glj. <>> -LJ1 c-Jbr U tl lLULj 4^\_jj-4_j_jI j_A V <<M1 ^J- l l^ T JI dilj 

4_jjLciaJI g-lj. <>* -^.tl i « tl U tl . 4_u!4-j3j^JJ 4jjLiaJI 

^j \r\"i i n") jl £_a j-o-J! i in L^l i^\ L*_a L$j jJ 4^jjJJ 

JjJl>J 1 CjL^SLlc JjUU (jr u^\ edLafej . CjI Jlujj-oSLII 

ciUj ^J . c-JLtkl!J 4lj>il I cJl^kJI <^U 

Ljj-uSLiJ 1 J^LL (^a Ljjlaj LuIUj <jJLLa Ixj j_Lc. (jt ^jtvi > n ) 

?-^ ^11 c-JLtlaJI 4j9jjJ,! c-JLtiaJlj ^J-luClII CjL} 

^j_jJI L^jju ( J pJl CxjI^ IjJ L4 K 4_uLl 1II 4SUL1 ^1 ^3 (j-«j 

< L> ^ \ QjCt I JJt £j\s>* Cjjj_Laj ^pll CjLuKJI ^Jiuj-5 

. Jl^OJ! <la^ * ( j y JI 

L}L>JI OIJJLLA CjLuISLII CjVL?C_a 4_t^SJI 0jJt> 4_AjLj_C J_jlalu_aj 

4-^3 L>J1 cj^Lu-^iZJl ^j- 4 lj_u£~ (jl (jl£LU 3 j ' ^ ^ ^^ ^ Lj T 4 _o_uL>J! 

JjJalLujj Ll L< J ♦ 1_ujJl>. cr^J CjIjj^L J LI 4_lLc JlS L^j 

LoJU l_U I dt-p- Ltpjf LiiJJ-LaJ ^C. Cjljl^pJl 4-4Jo- ^yjl 

— LLlII oljLJ]! J^3 ^1 

^Lt^jLus ^jJI-Euglena 1 't j \ y. jJj 

CjLjLlJJI ^a_i 1 t-. / ,.j 1 » 4j_a j_2j-4_Jl>JI J_o-j (jl3-0.-^1111 ij Atl 

4_pj-Chloroplast c< < ^ 4 < »n |<uo ^. cjLjI 

CjLuJI^ ^^ .>v! 1 JJurJI 4 _j_L^c. ^lr. I lXajjla ^_<_l!I £ja 4_cSL 4-J ^ 

<>l_t£,jj I ^_aL>JI ^LstlaJI 1 1 <n 4JSLIj t LaL^j 

La JLpwj 3 Jl C. Jlju 4Hjj_£ jJLoj t4_p C< < <i^L>j)jjl£Lll jJLij 4 jL^ tM' 
4 ^ j ^' 4—i—l^ cjL!j_pJL£^ iLaLoj c<-<-u^Lj)jjiSLIi _a L^_p 

. 1 «>>jl J«^u?U <>L^jL ^3 ^jJ! Astasia LjjLujjI ^ a>.n jo-T ^ 5-9 

CjJo»j La-Sj) :CjLI^_j_>JI jjL" I Jp. Vj_ajLa L%oj_a-5 La jJujj 

3j-AL>JI 4 jj) Sjlil OJ^-P (jl L4] jj_a 4jI 4^j-3tlJLl c-JL^isaJI 
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ijtujkjUlg CjL»9jS-uJI 


L^jIj Jl£ cijJju 41 _lU_LAj LlA 4£j^>JI ^Ic. L^jj Ju3 1 1 4 

ciilj CjLjcIIa (Parasitic)7 «2 j, \ ^ AU» c«-ge-u^tj 4_ul jJI 4jjJlJ1 

1 g <A*nn Jui^j . <Lul jJI 4 jJul1II SJl^Iula cdfc <_pJI jjVI 
4 A l~ V a LcIjjI ^jl ju V Protozoa Ijjjjjj-xll diLAIj-o* cillju ^-y -^Ij 
Metazoa ljjLLi.1 Lj^UkJI BjjulL« cjLcj_4_3c_a ^3 oLtioj jJs 

Jju 4_ul ^_j_>JI a£LLa-ll jj_Laj t^-ujuj I j (j_4 4 jljLu_4 3_L_u_L_u Jlju 

t Cj Li jj-S Lj - 1 ' 4_Lv^_c J_Lc 4 <«o Af 1 j-jj (jl 3j-<a llik- (jl ,4 Ij it ii iiJLI3 

4_ul jJI 4 jJuuJI 4 Ajloj (j\j 7i£i ) c-JLstlaJI jj-Loj 4-lL.u-a £)£LJj 

dilj^_taA]l I jl^ $"( i ol 4 _«Lc. 4_j_^jfcf L^J 

L^jI JUTi-^I ciJl_LAj t Jui^. VI c-JLstlaJI Jl« LJLc 4-C.^ A~aj 4_jla_j_>. 

CjLuI^ L^j? (^t :c r JUtla]l o Juk Jl!ut ^ degeneraten 4 ^. < jj CjLIj 

4_ljI JlJI 4_jJuLjJI CjIjJ ^j-a L&j-lCJ c_JI_3tlaJI CjLseHil l^lj^a^ CjJl>.j 
. 1 ^ A m qJulxjj£\ ^Ij CLuifu jlj.a-~LL.uVI j^a 4 jjj^j 4jj-a 

4_J jJuJI CjI^ j- 4 C( < <nt CjI j-iiAkII iJT £i L^Jjl JLU L^-uSLiJI c. <1 C. IJ 

CjL^Lv CjI 3 4JHal CjLc ^ qL^VI Jl?cj i4_ul jJI 

Ljj-uSLJI i_Ld L^/V 1 Pi mi 4 1—La Lblj * JuJiaZlII 3jul^ILo 4_ul JlC. 

4-Ia-U XL.) CjLjU- ^ J-4-U jj^-uSLJI (jJzJU C ^jIjJI J <^><?ll 

• dl 4^. Ijj ^-seJj <LuIjJl1I lIsLjjjVI JuiC. I ^Jl I ^LL>*j L^-Lu 

Sj -^ L J Ll CjL^I ^ M.VI ( j-« ( j-C J3_*_CJ \ 4'< a 

.A . I jLL^Vl ^y-CUJjUajl ^JL*JI ^ylJl 1_JJ>»I 

^jL^-^jIojVI (j, I c. LajIj-_3_1L<_uI ^1_ 4 j juu-cjLijj^LJ.I jji^j 4^lj^l Lwoff 

4-U3Lifc-jj-CjLj > *L J LI Jl-3-^ .^IjJI ^LH^VI 4_5c3j 

^iJI 4 jj «>. ♦ tl _iljJ,| Ju^Haj- *Llu2jX ' CjLjJj^-lXI 

Ci \ **• U-^ - CjIjJ_ 3JI SjJuLLa CjLj^SoJLIj oljl^pJlj CjIjLuJI tjyz ^lj3u 

. CjLjjj^LJJ t, >I C. V 4_Lo£' ^jVI ((^1 ui>»tl)) L^jLiiie-a jl LcLlII CjLuISJI 
. 4jjj_La3 4 j^_4 1 Cm <mI 4_aJ l 2HI»I cLuLditllll CjIjJloJI t _ ;y IL >-j 4_ul jJI 4 j jJuJIj 
4jj-p»I CjIj Jl3JI c Ah-^r a 4_p-lj jj>iaT<JI 4_>ol lLUjJj 

^ A" tl I JlA Jili, 4JL>JI • • 4_<-ol^JI 
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J_>0 O I | 5 juQ ^lUILcuJJ . VI CjLuISLII If. Cj ' ^1""*^ 4 -l 1^ (jJu_UUJ 

Gl ij»j_j_JI 4_La_j_<_ujJI iGl 4 jjj-L^j <lJUjl] 

j-Jj-L-t-b jJJLjJlj ^ 4 Mil L^-lTlSLJ ' 4 I nil 4 3 j 4J CjLoI£ 4_jjHJI (jr ^ Jl>- 
JnlaUjj 4_uLjJL>JI Lj-u^LJI djj .>>♦!! Sjlil ^lr. j_a-u (_yGl! Bdellovibrio 

CjLaj^LjjSLjJ.' (jj-Aj 4.3-tjaJ CjLoI^ Jl>.jjj . lLUjJ 4_usj^ L^i Caim ol 1 ^j'f. 

4l>U]l CxjI^ (jlj) jj^-uSLiil 4 1 1»1 L^jLj jJaJLJI o^-4^ <_y3JI Mycoplasms 
L^JSLIj (cjVj^y? miVI ^jIL>«j L^jV L^j 1 4_tSL<^4 jl 

. I CjI_4Jj_jI ^jjJu o^L!j ULu ojAsuz 4_j_Lu^JLc, ^j2j>u 

L-h.s*. 1 1 ^ 1 3 U~ 4^>.j_i 3 JljI^JLq 4_ajIGILa 4l mi! mi oIj9jJL>J,I &JJb J^v mmj 

O" 4 Oi^ 5 JL-U ^yllll . 3j-dLt^j| CjL-O^-tAil ^yjj qL<-UjV I (j-trf^J 

L^_La Jl-3-C 1 CjLljL^ (jAjVl c_d-3 ( _ r l^. 3jjl2 4_^it_tls CjLjj^>. 4j^Ij jl 

-iljll fjs O*- U-^J ^(jilSuj) l^ M uaj jiitG ^ Ljjffp 

jL_lILc. I ^yjl I A • > •• A 3j_Ll<i]Ls £) Lt-uJVI (jl ^yS> ♦ 4-oJl j 

^j>»jVI (jI VI 4 jL*JJ 4_ul Jlj 3qj« oLjj^_l 3JI^ 4-tol t M ill dJjJu jj CjLoISJI 

CjLljI^ ijj* elaborate degenerates 4 _jL*JJ a> ,.. 3~* 4 jjG L^jl 4 3j3^JI ^ 
. JjaVl ^yic L^-u£LjJ! jL t l t j JId c*jl£ 

(J_^_*_j V ^ ^*4 :4 JLaI£ CjLiLj^Id o' 4JLuL>J' CjL_uj^_l3J! 

. CjL_u^_uLII l j r a JjjJlt ^IHjI ^1 4jfc^ Ju ^jJI JjIaJI Mitflt Iu-<1| 

«4_IJl T l- « -1 I L^-lTlSLJ' CjL^V)) 3_}j_>.j_4 JjLUiJI Cr^-^ 4^vj^ Jj 
c-t^uj Vj L^-uSLII JaUTi cjL_uj^_l^ 4 temperate bacteriophages 

• (>« *<_*-£> 0-4 J^L*JI o^Iju tjp* >AUa]l W 

* Juu Ll£ J i ^ 1 1 | JlA ‘" d ' 1 * II £Ju& t ^ \ ( £j) ( ii^ 

^uiaj T-AHj lliJI CjLqjjU U p^a-3j o-o t^*i mi i ciJJG 

^- ls >~ 4_j_j!Jl_J 3Lj_>JI CjL^- u-arv JlcuI L^J l_4-Jj ^Gil 4 _uL^1] Ijj_u^j 

^Lp.1 0-4 "• 4 J fc* * II oGt£.,J_4->d. I jjJ^j Cj I JlLjI CjIj^SLlo CLlZT I I 

4_<-oLifcjj Lp-uSLiJ 4_3 jL^ 4_l$_A| LlUaj o^lo-3JI o' .2LojUI 

4_42_ui_>dI oV '<t-»3 a dliaJ^4^1 o6^J»oLjj^l] 4 JqTl>JLI Lq-u^-lI' 
C^>>G iJ y_A CjJlx La ^^31 L^tic JlaGju o' i_r*-y^ o^il 3jt_p^jJI 
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ijtujkjUlg ul/gjSooJI 


L&J^a iHxJ^-tSJI b^uSLtl 4jj_&LlaJI 4 -l.LlH L> tlC. I Li I . do^-iSJI ^jLUj 

4_jU-<_ u-<U- jlLa Jj_>o l_S^SJ! I jjt ,jl l_^c_pe_uo ^ 3 >j a V1 < >•% 11 ^J| 

CjLuISJI jjiaTJ ^_<_uJ,l Li^jj t l2jL j^ d 1 4 U mi 4 (j-° Ci ts~iA 4_u_u (j^_tLc 

ja 3j-^JI CliLalSJI .^^_lII L^JJU *\^\ (J ntf m 

( jr A_u_LaJ! Cj jiliil ^olC jVL>. . <UajL3-c V (jj-i CoJjj 

(j_jL_uJ! jJajl)Walvis “ j ^ ^ j 1 -v- ^Llla a^_J| cjjl>o 

l^Jjia-U-ti 3.iU~ f mV Cu£>_>S]I Ljj- u Sj ( j- d 4jj-be-« CjVjL^a UjLu£.I ^jS-4-J 
^jfu-Ajdl .3j_}U. CjljUtdjVl 0jut (jl 3_jl » < nil qj*j .iu^UI 

Jl2 CjLuJ 4_0» ^LLlII ^-LlS Jl>. ^1 ^_5C_U 4-1^loJLl bj.uS.ljl (jl 
4_Lcjl J^b>. ^LlLo CjL ljj-iSLU 1SJj*X\ bjuTS-t-ll *L3 j £j\ . L^J 4Slg a 
4a*»j ^J_i-£2_SI j_a~a l*j| ^yJI-c-xJj Q_9^~ Jlu-<-u1 Ju9 4_j_>.jJ 

U mi m ^La-<Uto>.LLH 3jjdaldl lLsUjVI La! .^j_jJ1 CjLoIS <- «lr.V 4 JjLs 4_Lu 

♦ CjL jjjS-d 1 ^Ju-aj US jLaV! (_yU 3 1 '1 Jufc (jl ^jUi! jj-ualb Ju9 

. UeJ>.b Icjj (jUaj^/l J_UJfcJ 3^ 

^.Lc. LgjjJu9j CjhjjSLJ.1 ca^Lo-l (j-C- t-aLiSJI I Jufc t _ r a lj_uS La Ja>u Jl3J 
4 j 3 jS £)-£■ LluIo jSjilI (jljVI (jlj <7 b~1I ^1 Laajl bjul/l JuiJj .cJuSHil 
. cjU^LlivVI ^jla 

DN j 3 jU 4_3jUJI 4_u^aV| ciJjJa V l j r a <U , mjU ^JLjlII ( ^a 
«ciLllIS-u ^ 1 mSI ^-La jl <^-vl «(j j j • 4 j!jjJ! A 

4_a>Jl CjLLjLSJI ^ Javjj 4jjU_S 3jU jjfcj deoxyribonucleic acid 

3al_U ojjt Jl>.^3 Vj) ^ISJI cjU-oo 4-lIc. (jjSa c_aj_«_u U, 3j.3 <*<iS 
jJljjj . (RNA ^ (jj ^ CjU_u^_j_a ^ ^ < h~ (jyllll 4jpS.Jl CjUu_^-L<a^l 
J-U Subviral particles oL^jj_aa^^ cjU_j^l>JI ^a 3aj^-j_c j_lc 
oJlA 4JU. ^jSJj ^ ^jSj 3^ ^jJI Scrapie Cr jj^SUo J^aLc 

c_^Spil jl3Jj .3jlSJ_a ^_j_c cJIj L« «iLp^l U>jLa^.L J-ol^ jlI! 
.j-uSJI Jj i^3*iUj laj^jLA 4 j-l5^jj (j j J 3^^^ 

CjLujj-uJI » ^aL>. (_yU 4 oj^o Cj (j- 4 I I Ju&> 

!j j £ ^ ^jf 4 juj I jl>. tPurines and Pyrimidines «oLu jLuaj^_uJlj 
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jgbjJI CiU^jSjjoJI 


(deoxyribose u <m^I u a <«j) m ^j-a CjLLj^-jjc-j L*_a 

C-<_J_5S_1 £-JJ 1 £jJ ^j_a L^UJjJJ t M">>3 . CjLL_ u <J I ^j_a CjL.J_aAJtt_AJ 

t h I 1 rz-jj .CjLoISJI (j- 4 ^J^Vl ^JlC. jJl3j 43l~iI D N A £^lj_j| qjz Jl>* jj 


4 t Mil JiLC, (jy -^ 4JL12JI 4 3 \"i ••si. I CjLjSLU oJJt j^z I Jl>- 4JL^1d CjI ajh n j 


^_jia_(j 4_3 j^_L CjLL^>JI JjjII (helix Lila ^a-<-u-jj) l_J jllL 

( j-a £j_Lj La 4_LuI $^j^>Jlj . h^j 4_jlj_lL V CjLjSHI 

^1 ^ Jl_>o (cj 1—Lj jL- t -AJj— i l- i J IJ Cj 1—Ljjj-l-iJ Lj 4 I~t a a) jj-aj 4_*_jj I 4J 3j^_CJI 
4_L4^J 4_J£.J_1 J L^jLj-4^ _}JL>iJ La^ I4-CA (JjSLu L_SJ_<_u CiLaA^-jVI 

(^jJI (j-^L>JI 4 lojj—tlu . 4 _j_L>J I 4_lj^j CjLjSLa 

L}UJI SjJjlLa CjLoLJI 4_lL>. Jf> <j I ^_3ljilj . 4 -lL <_3j_<_u La _} JlJ^j 

^- L gj v ^-3 (jrpj^A ^Lla^a (j ^ tj-A uLaJjLa] I «uLa-jj-tiii I IjlaJ_aj>o 

L}UJ1 ^ Ijul La L}UJI 

4_j jJJ_j ^jdl c_j j-Lt-uV 4_3 j^Lj (j J ^ 4jt_uio C>.l»-Ju Jl3Jj 

J-jIj! Jl_La LjL ljv I ^agjlf, CaLLujj Jj Lr4 J-^jJ^_ljJI 4_l>J' CjLoISJI 4jlj_lL 
CjI jJ 4jjLa.i£ 3jj_t-o O ^ OI ^LLuujVI l_3j^jl1,I . CjLu^-uu^iJI 
^1 (j-A 4_uljjJI CjLj-^ail J_ai>«J ijr jJ! genes Cj^L-uLJI ^ a < »n 4jj L t l c' 
Mendel ^ Jj^-a cjLt_jI jlLa 4j1jjJI 4_<jjIjj ^ i> d £ ’ 
c-jjLjcHJI ^j-A >LLi) Cxuu^l 4_<_uljjJI olsjt (j£lj lj nif, j_«-ullll tjj-3JI 
lj>j) 1 1 njjj-u (jy a mi U j_Lj>JI j-A c_jj)j£Lj-a 4 jIjjJI ^jyic 

Jljlj \jj t, ^j-A 3 j_^LL CjV^L_u Jj ^^11 ^ Jl3^ . Neurospora 
CjJl 3^ jl 4_t_ Lt _A CjL^LaJ^J 4-*_tilj 4j*a- > m3 >«H ^5^ 4_*_CjVL L^IL>JLla 

MIa CjjL-^ t4j^-L>JI 4jjLa_j^JI L^jIj Jl£ j^uu Cjlj-^LLaJI 
1 ^ m Cjlj-bLLaJI aJlA JILa 4jj jJ 4 a l^» j a 4_<_ulj_i C<-a->j . CjLLlaLm^H 

j^Lul ^Jj)^ < <1 a genes 4JL_uL ^jL JjLaJt q * 11 L-tu_L>. 

4—j 1 Mia £jj jj_a 3 j^Ud CjV}L_u Lj-uSLJI ^jL mh^VI • Jl>»Ij 

4jIjjJI cliLtjl ^j-a 4 jU 1I 4_3^j^3 3jCh <Uj iVm ^1 ^L_u_u 4_^jLLa 


(j- 4 I 4j^La-tSLI' tillLJLl ^.luojj I 4 (j -4 (jLj tC jL^^L tl.I 

Ljj .cjLj^SLjII L^L>. <—4JLIjJI 43L-LJ.I cjLjSHI j^j-a^- L^J^L^ 
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ijtujkjUlg CjL»9jS-uJI 


4_uLJ1 ^J_l 3 (< nil ^yz £)JJuLsl11 4jj_u>J1 ^Ll^jSLII dul^ 

J^L>- Ci 4~ t < ft l L^jLS 4 4 j • jt U 11 Cj belli I ^ Jl^j j-u£ Jl>. ^1 C^Ll&l Ju9 
clulSj , 4 j» > hU11 CjLsellll LaJlaj lr\ r Mill qj* ^jVI JjUjlIIj c_jj^>J1 

.CjLJjJlII jJlLd ^£ 4_JUJ1 Cj ij_3e_J1 <LLa l*tl^ LjujSLJ 1 -Cj1 

~dj) *** A *-^>* ^-11 4_3e_uslj CjjL-o jl-^jiajVl CjLA^C (-LU1 < nil C<rr <>>j Llj 

/ t "'l 4-", 11 £ju& tjr ^ ^L^elJl 4_ul^ 4_3elu ^LClaVI I Ju jJlj 3Jl».1j 

4_llie_j oi ur-*-y-j Lcj 4_tL>Jl ((^jJj)) (J7 lil mechanism 4_jJVl 4 _j_aL« j^elj 
0 i-A j J ^ J 4 j i mL<-uV1 4_l*_aVI (j)S 1 C-'SZ-Ud I Jullj .(jJLifcj La 4 _j^Sj 

CjLaj-lt-l 1 £_j_$_>J (J-ol^Jl ((lLuj-coJI » O ^ iLlS ♦ 4_2e_ual^ CjLJLsjlII 

!^1\ j (j-^a J-SIuj JjL_ujJ1 {_y* . 4_iiieJi 4_».Llll 4 _u1jjJ1 

jlj-c BjjLSJI (ribosomes oLajjjujjJI) 4_>JL>J1 J^ljJ.1 ciJJj 

Q-t>. «;ljj <-LaJ^-taJl ijr L. CjLqjJjlII ^yz j, u £ L ll JlSj , 4_lL->J 1 

Jj^LLjL ^ <a mi4 ^Lu^ 4_*_j_lLd jl 4_t_ua c_jLej>J1 (Jljl ^To- JjLujj CLulaj 
JuLl-ujJ I J_42_) 4 1 J < <)J Let . JlJJuv. J-lL^J ^,J1 ^y2S>*J 4-U-U LlI 1 JjLojjJI 

ribonucleic j j ^ il.Lu.lSLu j_u^Jl ^ 4 < m~ 3jjLu ^bCu L^Lljjaj 

1 * 1 ~ 3 L^lSLIj 4^j 1 ^ J ^L*J1 1 4-^j 1 Mi<a t acid R N A 

lllLji^ ^ feedback 4 <jr l>*l jJl cjLLt, c^j-c j^j . 4^aLk cj^I 

Cj^LcLIj j_jLj 4_iLutill CaLelill ci^uv 4synthetic pathways 

4>Jl^j • L^LijJ i^A l> ‘3 L^l^ ^jVl CjIjU-LU ^.LLajj 4_Luua 4 jj1_4U^ 

CjLjj-SLa 4 _j 1 ^yz 4uwL>J1 £yc. 1 Julj IjjJs VI ^juulaj 4 _Sj^_LJ1 

t Juut ^Jua ^Jl Cal in < nil JlIa ^Jl2j JlS CjLLjjlJI 4 >Jl^J 1 I ^Jj . 4_Luua 

L^-lSLI' 4_c- l S^-IL11 (jyj 4 1 ts\ 11 J 7>*\ L« Ji> ^1 ^jl£Lc^?l 
. llj_ll j-jJLifcj ^ Citz J VImiI ( _ 7 lil 3jjL>dl CaLjU ^ lj (j 1 ^ IJl^kII 
Code 5^_lllJl CjLu^u Ca^cu-usIj t4- j - L uaVl ^jl>L^>.^l ^_yz 4- L L i -^ CjLLjjj^uJL^ 
4_bj)j_*_o j ^ l_Ljj_flj 4 -lLlqVI £-yzs>- ^_^dl structures 

. 4_<al_£. 4_42 Jj_Lj 43lj^]l ^£1 4_u_uL_uV1 ^ Lt^jl ^jVl L ^ jUs . (jVl 

Jl£» L^LjL^ 4_xaJ 4?~< U CjLajJL*_11 Cj^Lu-^Ij (j=r £ Lufc J^Ju • "JJ 

£j_ud jiL 5 j_j1_*J1 4^jl 11 cuLe-ual ^yz ^1^-SJl > * ^L<al^ LL^ Jll>u 

^■Ll_43 L^j 1 4-U^SLl11 4j1jjJ1 cJlu I J£j . Laic. i _yjJj>. (jl CjJl^ j u l_L_^ 
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jgltfJI CiUgjSjjoJI 


dol L$_j I 1 ^ i 4_lj>JI CjLoLSUI e-del Jl-lC. 4jIjjJI 4_<_u!jJ 

g-L-LA-tSLH jLfcjjl JjLSj ^jlSj I L«Le 3j 

Dalton CjIjJlI 3 1 (jrj-p L^j .3>^ \ j >-& 3 -4 3* 1 1 < nil 4 jjjJI 

3I l_3j)j_sua cillji^ t^jVI ^LjVI dlij 4_uLjj_L^ 4JLp2_>. 4 jj 1 Hf.Vl 

Laj)^_*_4 1 1 ^ m^j jL-^j t4jjl_4_j£ 4JLjil>. CjI j Jjlia Cj^L_uLj 

t^C. IjiilLs | jJs 3^?*ji^-uil (j^ V 3^j . ^^LufeJ-a J_>* 

L^j^j Molecular biology <<4_pL3_>Jl Ll>.jJj_uJI)) ^uj\ 4jIjjJI 

jLiet ^1 lyUj ,(61^)0 4JU! ^UU ujU. juju>JI 1*1 

3 1 Escherichia coli LlA_jj_lAjI c_j< 3^- 3 Ju -^ ^ 6* 

.((^-^Ltisj-o)) J ^-alj-C »1 4i»itj .4_pJI CjLuISLII ^- -l^v (jjlc. LJajj 
3I 3^-‘- u - J ^-f jl^* 4 _uj3^>J1 '.'' ^ ' J 3^3^ 

Cj^tSLJudO lie J_USJ_4 dJIj Ld JL>. (jyi^- 4_c1j_C 

. 4_ulj)jJI n ,",, f1 £j_a 3jluu 

1 .' T *3SF^jJ^-uj^^Lti. I jjisaj (jj-Jj CjLj^SLlII j^laj lihj-5t_}| JlSJ 

L^j LjIjlj ^ jr iJI 4-11 < <1 U ^-Aj-Sj-aJsaJI 1 mi n . 1 rljj < » ^1 l_L».ljj| _}jjlj 3! 

I jlj ~>»ti 3 _jI£LILj 3 ^ ^ j-u£& 4-lal < n n-1 m mi^LLq 

(js> ♦ s jl 4 j **- mi a (i II 3j^ 4 ♦ m>V 1 jl 4_*_tl)V Mlc t_jjj^_JLl 

Ijla 31 <—j j^SLii .1 j_j!^IL_uj *t ^hlt 3 3 la cjjjjL^-tSJI 

3 _c J-stJLj Jl^j . j_uju 3 j-i j^lSOJI jJlSj 4JUJI oJJt (jr ^ J-&J a rthtl 
3l£ lil^ . IjaJ 3 ^ ^ «LLaj^_tI/» Sj-i-ilJI j-u-saj LfcJuej 

Ji 2 a L»-<IdIL ii3 31 ^ 31 Ul .CjLoj j3lSiLll 3 e c-j^SLlII 3 ^^ 

Ju9 3i^i . 4_uljjJI 4 jLL^s 3 ^Jj j3l£ib 31 L-ijj£Al 1 mj 

4_^_j_a Cu_iL£ Jl£j .mutants cj|^_aLLaJI 3 ^ 4_1jjj ^ > 1 ^"J O A t^> It ^ 3^*3 
3 ^ ^1 libiJLI o!>LLJ! 3 ^ J^UJI j^jutJ! ^ 3 ^ ^ULdi oLj^l 

4 J jq > >•* t~s 3 iU. 11 &JJt> 4_<_oljJ 3^-°l Cr^J JSJ 1 ^ A 3^ 3^ uj ^^ 

j-jL t-LJ 31 oL>^^uJ] 3 ^Uj c3j-^' 3 ^Jl>"! j. rttVrfl CjI jj^r. 

3e t ^ 3 1 U£".3^_ulLq 4lu t ^ < «i < t ^ciJJjuj L^J^L>* . 3 ^ 

1_4^ . j-tiill 33 ^' 4-ijjio L^j 4^dL>JI 3 ^ JaSlj-tu (3^ CjLqjUU 
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jLuJUIg CjLigjSjjjJI 


4l_>aiVI 3 jLc.|_i adj_*_3j dilj—sLLaJI 4_aulj.l 1 j_a 4jJLj 4_aLa_c. <*■ A .^.~Q 
ija-aLad ^jJI ^LasLi <_jj^SLaa {y* diljdUa (jl gid .recombination 

VLao ^La^Ji 4-lV-au (Jj 1 ^ 1 ->J1 ^jWi. .i't Luld (j-Uja>.| (j-Ujaa J 3 Will (j-Ij 

n ' j)_a d n 1“ d a ~y j .i U JL>.| (jLaajVI (jl j j j iy J dl Laaa Laid I 
dilj-flUaJI) lg~ ji~milj j u j l) 4 3 l~i V a diLaiaLaid (_yJI ^LasLi a_ijj£Li],l 
3_jjJlJI (j3a-*_i (jl Jaso ‘ *j ... a 3 jL>.|j 4-C. ; )—a (_j_3 Lt-aara (4-ailiallj (_jJjVI 
j-asl^JI (jjaj . Ijaa joJLkj £ j (j^s jl Ij (jjj jl <_jj (jj/ diLi-uiLaid (_y]| ^LiaaJ 
(j^a £ I_J I (j^a jljdVl (j-u 4_ulj^gil SjLall (JLSluVI diJLs. Jtd 4j| 
ajbk jj! ad_2j_*J,lj 4-p.lj ya (J-“ (j^ 0 J Ijd VI j 4_p.U 

(_^3 jlj-aVl (jdj ^jlj-iD idiJLao .slaajVI 3jLc.l ^ a 1 n~ (_ylll 4-iLa-*JI 

^jljjallj .(^jjjSLIV! j^aall JJ-us yS djJL&gji Jtdj <diLij_^£Lal,l dilc.La->- 
Ljj_ljSLi ijja dl W-aull (jia ju (jSLIj iLjj-p£Li!l a.ilf.1 (_yd Lc.^3 dijJLaJI jjLi 

. I a <j dl VV t n A • “ d a. ibll S^Ld-l (j_a 4_*_3_)j_a 4 null ^- t -a 3 j aLt-aVl 
.Sexuality ^ ... i-»JI jjlSIllI ,j-a Ija*. ^ySIdJ it-a I 4aLai«JI <jl jJlijj ^ l2 \hfr 
(jSLlj. LlL»J! djUSKJI ys jjlSill £_y a £_jJLll I J.& jj 1-w 11 SjI-aj 
dil 3 .^. tl -j_a jjjjiJl 4 J bacterial sexuality Li^ j~*\ < 11 ^ ^, ,ii-> JI 
«3 j_j^ jj|» 4 3 i^> t-i »_i ^jljJLlI 4_aujLa-a £ji 4 3j3->. LkjLa-l (jjaJ 4 jj-a- «ll 
((Sj^gSjJl)) Mill 4 j!ji^J! ^ji jjujj . 41 <3" , . 1 11 «4IijJJ,l)) 4_il3tJLJ 

dili ^a ihfy>» « I ^ (j» diV^Lau ( _ T a VI 4^^^! 3dULI 4^1^ j_gaILa 
JL>.I ^a 4^j~ mi a SJljJLc. 4 3 j 3 ->JI 4jj ./j 4 ^ jj-a (J_jS[3j 

. (Jut_i I * a ^ ^\_id 1 J j '-^3",' L^J 1 _4 t nj) . 3J _CjlI I L^- l i5 L J 1 di Lad V 

J^aLuJI Ijuk JiLa-l j , ,i i ->■ diVV-auJI iU Mi'tl (_,-Aj-«l j» <j» diVV-au diLaiij 
jjl ^^ I) ^ «3 i^ll 4 jjIj^JI 3jLU 4_l3j (Ji-1.5 4 JSDj 

lild i n(->JI J^ia3 *—^dj^ 3 (jr^! (_id"'nJUt 

^a l _gj_uSLi ^* 1 4_JlS 1 i'ii i jtd Lj-uSLJI ^d mi~>iJ 1 jjISLJI LL 

4_lJ I _ i^i S 4-11 in a m | ^j_a 1 1 1»11 d) Lai 1SL11 _-d ^ mi 1 ISLall 1 m I 

V j 3U JjjLaJ! La j3Jj degenerate mechanism 4 to iLt> (Laj_ulSLui) 

Z 14 '* “5 l _^j_jlal!l ja_g4fliLl 
u3 diLijjSLdl J_ii~l 4-3 jjJs adLaikj 


2^0 


.transformation Jy-^dall 




jgbjJI CiUgj&aoJI 


^J-A L^uSLlU ^Jl ^tlL« I^yu ^J-A jj^-uSLJl j 1 \h t's> I jJUs 

(j -i ^ £)l (j^-4^ i^_y=> 4-C.jj-a Ljj -U<L JI cillj £>_« 4 « < <h ^ys 

3j-^ 4 j 4 &l 4 _jJL*_*JI oJu$jj . (j_u £-j-<J <L^jLii_4 CjLLup Jl>*Gj fjju q-a 

^-LSIGjlII 4-4j 1_L« £)l M_Jj) (-dLufe (jlj ciJJj i 4_L4J_}l^Vl <d 1,1 
(jl t- i u ii II LxjjJ *4 tjjlMI 4Gjj-LaJI 0 Jl^j CjL^ iLtl. 1 (jru JGIoj £)l 
-j r»- ^ N A (j_c t ^ j 4 La j i U ~j JJLstIGj cjj_ 4 j cj I ^yu-* 

iA r Ml 4U (^jJI ^yic 4 ^jIjJlLj l^Utj t4j 4_Gilil CjLj^LiJtl 

CjVL>JI «j-j-fll <? » tl 4 _ajLSxj 4 <?U~I,1 JGj ^1 ^4I n 1 ^ K tj 

£jj <j_a jjj.uSLJl 4 j^-oJ1 CjI jL^aJ.1 4_«jL<L<a j U>^.tl < jJllj 4-iL^jl!1 

4_ajLULI oL^- g i (j>> ♦ 11 Jj^5e_*JI LGjlc .1 lil^ .jIGjVI ^LujJLLjj 

4_ulj_lL^J! cjLj^gi < ^jj 4_4 j1GJLI 4>j_& JLZul i 4j^-l>JI cj! jLtAg] 

. eLuj^Li jl t^flll £h° IJljI Cu-dojJfcJ Ju9 (jl (jjj 

^1 (J^j3 gf transduction J_t-oljGJI ^ ^ m." 4 j U r. \jJ>*] cdllAj 
L^U^Jl CjL^V jl LpSJl C_! Lj_li4^jL1aJ JLjQjJ . CjLj^-J. 1 (j-U ^-jJuJ I 
u a i «nj 1^«>>♦ i(jSJ 4 L^IjIJ lSj Ij^ L&a Jl cj!_ 4 ^Vj_u£j .bacteriophages 
4 i^isi yc. j f>^\-uj ^j-o-lg i_^ji jjujj « JjGj v 4ijoai 

(U <7 4 4_L-'VJL>J' CjIjGJJ. 1 (J^l ♦ ; J_GLj d<- > Q JjIjaJI 4>JlA 

J5IIj^. JlJ Jl>- {jja ^ JlJU (jl JljJu j . ^ ... A /. tl 4_»_tiuVl£} 

L^IjLc 4jjIjjJI CjLL-<aJI ^^oju J-^>«J tillj JjiGj .3JuJl>. 

4JgLallJI 4-fljLua 4~djLAU-^jVl LaLcvj-cL ^I<J1-4JJlulU CjL^^UIj 
4GjL^ 4-L3-&! L^J Cxjl^ Lcjjj . 4 Mill 4 J-cIjjlII !^£i 44_j^L>. 

\-q£ .JjIJJ til {j ^ 3jLJjL>. 4_uljj Cj\-£LU3 JU-4 , ,," L^j | C-<-L>. JjisaltJI 

jj) tl (jLj J-J 4_GljjJI ^1 i<~\ -tnJ' Jj-oIjj l-^JjJ l4 £)| 

lULujI ^jl fj] 4accretory process 4 _j_^Ijj 4 jUr. 
4 jjIjj CjLLuo li IJljJl>. I^j^ LcJJ : IJl>»Ij ^jLuVl Jj>- ^]\ jjdalb 

^-j J) ts*i II J-G-^JI jL^. (j! CjiGld! * L*-^ 4 jj_j I 4 <?~ mi a 

\A, 1^-cLua Ij3| vVI 4 ** / (,.M | ^ 4 < ii j ^ jJIj-4-Lul>3 

.4_Glj_pJI 4 _ l L > J' £-a Symbiotic alga ^LaLSLl L o 1 il^U ^^d^UI ^ 
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ijtujkjUlg ubgjSooJI 


Protozoom ^ tMl u'fj 

4_ILl>- ^ ^jlbej ( L) _u_aL>JI J^Atl ^ oL&jL-o (^jJI) Crithidiaoncopelti 
L^JjI . 4_jjJlaj JlcL^j Ij^- u ^j Cr lc-(Protoplasm 

CjIa^cTJI CjL^ d' ^jJ J^>l£JLM I \ a J~« ^ ^ \ a U>j< a j^U / ^ ajU^. 

(j-aj »4 1 j -aj (jyjs 4_jIjjJI (j_« Uj-js. ^JLal^ r JLl ju>*l L^-ls ^ t <^j 

cjLjLlIII SjlSjlU cjLjjlj_u^JI f>j qjq 4-l<-uJJ 1 jjJa jj << (j! l_3j^_LoJI 
^ K II J_t!ui]l (j-« cjLtlj ^ylll chromosomal apparatus LlLlII cjLI^_pJlj 

-J i <7*1 Mill iJ ^£i 4_uljjJI SjUI JjJlsu q-a 12 La!^-13 j jj) id-utl o! * I JlA ^ jr Lc. 

(jim j2j 3^>.ji,| 3 jLU dlL (j^>- 

.cjLjIj_o>J! cjL_u^_l 3J J4JLL3JI jj^-uSLJI jLgr" < »l 

1 * ~ (j 1-1— is^j—Hi I ^^ j 3U-tl Lr i^ SjJlIII L^Jj-cjL j^LdI j 

J LaLuIlSL- i2^Li->»VI 4 ju_uIj 4_jjlj_lLo i-2j)jio ^Lcl 1 $ < n£l ) 

cjLj^SLJLI ♦ ^>- jJ^-u>JI (J^L>. L^jL3j ^L>o l_jL_<_uVI j_».f I j_aj 

tejj .4_^J! oLSISJI SjjulHI SLd^ljJI oIjJlUI ^ JJju liij£i 
^j7i J »~j (J^jjc-cu^VI q m 3 m CjLuISJI c-t^jSLII I JlA (jK < m <- <if.l 
-4_ulJ_A^UI j-jj-Lt^-lJI . JjdollJ! ^^^2 jjjLcu J^-SE-A ciJljl2 i^JjLUUS 4 j_u 

L i to a (j-u_jJ ^rL?r < n^Vl £)l ^_usjj-CjI^II1IIj CjLu^-iSLU 4JjTl>JLI Ljj- uSLlII JlLc 

A ^j7m»j Laj tthiobacilli ^ <I 1 t mL^-U Vj <Luia^>. 

juil Cjjjlajj CjLtaiJ L4JJ 3LpJI (jL LlLuj 4_doj^>JI J^5 c3j <Llu 

(j-£LIj (<L>.jJLU 4 ljl°i j I 4 j JlC. La! L^Jljljso 1_La <?Ll1,I « j-uSLj 4-do 


4_pJI CjLoISJI 3jJ^ lllju halophiles <L>*jJUJLI 4_pJ,l cjL^SLjII 

altilll jLstjil CJjLlsOJ Cjl3C-im Jl^ Cujl^ ^LJlI jj I jJ ^ylc. 

llljd^ barophiles tU»<>>U 4_u>J.I cjLjj^jJLI Lof. L>.L>.I Uti« dlljJ ^tdlj 
J, j mi ") ♦ CjI ^Lol 4_dic JTl^J La ^JLlII JsoJt-doJI d)I 

(j-« 4_u^ Psychrophiles 4_t_^a cjLj^SLJLI 

Jjuj . Cj LjI i^jJ Ldoj 1 4JJ-.U2-4 Ldojl cLl£^ ^IjjJI ( _ r ic. 
‘{j* i A^.tlj 3jl^_>JI cjI^II^ ^_<s lJljSjlII c-tcLLoIu-ol BLoJI ^jl 

CjLjjj^LU III jd lLLIjlSj , 4j^lj-a- U~\]\ CjLLuJI BjJlBJI <>JlA lLUxj L^ 
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jgJijJI ^ CiLgjiaoJI 


ds Lij A3 ijj£i U>J SLpJI ^j! Cy l^. tthermophiles 3jlj_5tU 4_oJJ 
Ijufc £)l (jy \ C, > k s'-*-"''' c_-oeJ Lbfc ♦ 4 j £la 4o-jJ 90 Lu 3jloJI 


cjLVjJI ^ Yellowstone ojJCla ^ gLU ^jLlc 4 U 3*i ojj-Z 3 joJI 


3jl^o- cjIo-jj Julc. ^Uj gli.1^ 196) . 4_J^j_L4Vt 3ju^3il 


0 Jl_& jJJLc CjL a jj- SLj - 1 ' 4_C.Ijj C.<-£ual Ju9j i-LaJLiaJI C ^x j (jj£u 

3l_j_>JI 1 ^ 1 ^ ^ ~ ~ LT ^JI 3jljotll ^ If-1 Jo- ciJLbfc ^-u-J £j I ^Jljjj . < t^» 11 

.41jL_u]I oU! 4_Laj^_tI> 4-uojVl 


L^U. y\ Jib! V <>jVl ^ 4 jjUJ! oM 

: 4-uojVl 3 Ll>JI 1 jJlZj ^yllll 4 jj_j_>JI gLua-iSL!I ^ya ■ U>34 I jjjut-a 

4-jl g mi <i -%. Jl_Lo 3 JuL_u CiSE-up 1 Lb jJ 4juLbJI 4 _jj_j_>JI gL l^-iSL!I (jL dJJ j 
CjL>Jj£LJL1 JjU VI 4j I J*lbfcj LI LkLyfut Joo Vj *C.<JL>» 4_b_u ^j^-lLo 

4_4_jl_3JI 3l_L5eJJ 1 ^ ^ iC A~< 1 1 ^JLc. (jL^uVl 4J 1 < ■ ■ t I - ' L> 3 A 

L —J-^j ? ui^-M by 3 >bT {j\£a ^ ^j-3j 
BjjLJI c_jLllI 1 jLLJsl ^^1^. halophilic psychrophiles Bjj^uil j 4o-^LJL] 4_y*_a 
4lLuJslj thermophiles BjljotU 4_oJJ ohj^Suil job 9 ju^il ^ 
^ 1 ^ IjjuLLo Cj* ' j 3, „tl jjj 9 3j_AjJI jj t <i^l 

J-g-3 t(jj) J t Ml >11 jl 3”if. VI Ijuk ^jyic. L-LlgJ^J 1_4^ JuVl MI«H fj II ?*>JI 

4-jl mij Li, 4 _j_j j_jj_3_j_Lj jj_to (J1 1 3" 1 ol tiilb Cy* ^]lC. Lsjj J^lb 

<LuIj_A^LII 1 4 ~u n CjLbj-iSLU 4ijIL>JU CjLuISLII Cy (Sj <^'^1 (j-bt^bl 

Ij-bS - (jl C^a ^jJlscILIIj Jjobil I JlA CotHlal JlII S 3Juju 4j mi g mi 4_cjib_Lc 


Ijo- ^jbl (jVI c-.«o-j L4JJJ £jLb 4 -ju^I L4-4 

. JuJo. J <^i4 ^Lu^I J>U- (j-t-ttftlll IJL 4 I 
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La j-jLlu La JlLa V^j9 j ££) I £-J-Llu_uJ 
*)\ \ <T< i nc cjL^SLj^U (jl cillj i c_>LSL!l I jla Lj^j 

jj[£ 2LL^ 43jK CujJl*. LI VI iU^jill ljufc ^ 

( jSLj V JjJlJI I Jufc <jl . Lfc *yua (j-^-4-uJI Jj-p 

^u-L>JI L^ls I_4j iCjljl^- l>JI j_l£ (JLSj ^jl 

j_j_ulII Cjjj>JI ^Ll £)| }L_o <_3jju mi ill 

^Lo Vj. 3_>jjuua C-<j2e-u^2 >! J^> sperm whale 

^*L La oJlu-o JujLstHJ Jjuj ^jyllil 4<>l^iU CjVjL>JLI 
Caj^Jl Cal^-La ^Jl o^LL <lK fJLdl 6^- 
rhinoceros (jjJLlI jlj^j £)t ju>L HJjl£j . 4_pjjJI 
4 jL*j (osprey) ^ <_jL1*JIj Pangolin JjjLLJI j^LLj 
LfcjLlowl j tv*« m J^VI ^y-L. I^jLLj LI^_o- (j\ i d^Lj 
JSIj^^L tlj LI VI u^jSJI Ijuk 

^y-jL-j La_£ - 2ll 11 CjL ,^yLuiA j I CjLI^_j_>JI 

J^.L_u clLJVI jx.U.1 C-JL>.I t Li^jl cjLLjJI 

LgJj^O J_*_) *lj_5e_u3 ^^yJI ^JLa-tLJI 4_j_aj^3i 

(J-j- 3 L- 4 ‘j—(_y-5LJI ^jjLLJI a l>ni l 

. ® .^jjILajJlj t_jLt£,VI ^Iuj 4ii/iv 4_t£:ljj 4 <? Lw a 
. 4_t_£ ‘ ^ < " & tS y^\ ^j-u-L->JI • * 11 >• a ^j| ^Jj 

<jVt L j ts~i c, £jjj 1,1 <- «lr. V ^_udIjJI £)_aj 

^JsalLcuJ 4 jJ,Lc 4jj-lcJu ^y£ 4jj jJI 4_3tLo^L! q I 



QtwuUlg CjL»9jS-uJI 


. Lfcl Jua Ij-LiitTu (jI 4_aj-uaJil (j-u}Ll]| pl^cVI J^LL (^ aUfl (JLt>JI <_jIX( JT I<->. 

(£jLa 4_ajl_t-a 4 jJl3ej p_AjL llC 1 IjJo.Lj (jI (JAj^£L<_ujlII ^yic, (jl 

7) n V 0_t^t_5 4_aujJil JL^VI <j-a CjLHI ^LulVI jl <Vnlj 
I Ju^C. cX^I I Jufc p B (jl C_J^>JI Lo.jJijXj (J|jX (j-£< Vj . (j ^ 

4_^JL_4jVI JJlC. c < < Mj)I Lc .jj J.J ( njtl (j_aj . 4 _uI^_l>JIj 4_jjL_LJI 3Ll>JI (j_a 
. pL9jVI pj Ju9j 4 Ju-^Jill I JlA £_Lu (jy^* Lfcj-cst^j (^1 ^LbeJ 4 jjj-lII 

I—Jjj-SLya (jl .CjLjjj-SLJLI (j7i j ♦ ~ t_3 J) I II 4 <_3j)j_LaJI 4 >jufc (j_a p_CjJL>j 

4_ajLLU jujui Micrococcus radiodurans 5LLa JJIj^jj jjjIj 
La l_3La_udI CjLLa LaL>- 4_>_tTu 1 (j_a (J_a^Iu j.^3 t^aiJua ^^ic. ^LuHf^Ll 
CjL_X J-a-^ T tJ (^jol CjLj^SL^ tiJllA (jl <—3jj»*J,lj . 4 j_}L*J! Lj^L>JI 4-La-^u 
^r\ 11—4 /thtl ^>L^| BjjLs L^jI jJuj^ »(_ r cl ♦ mi VI Jal mi <11 (j_a 4_a^e-io 

^ 1 r. CjLj^Li-U BjJu 9 (_- r Lc t * mL> (JLa t 3 j . l X 3» 1 ^^-^Lulu VI 4 -l.L4.uJ 

CjL^SLJLI 4>JlA (JLa 4_JljV w BCj g-La-cuVI (j_a < <ia ^Lol Ljjl I jjj . L_3XiJI 
jin V 2b)jJ1 JjLL^JI (j_a JJkl ^1 SloLo ^ LSd uXjSJI I Jufc Jla <>a 

^ (JJjbJtljJl (j-U-oJl ^-Lu (jl JJ '< (jl (j^-CJ V ^ L tl < 

LjjJo. p-AJiJulj (j^-j-4-ul J Ml 11 aLa-cjJ! J^ol . ^.LlaJI (j_a Jl>J 1 Ijufc 

j-lXI JljJl^JLII (_^ p< in 4 jj jJI (j|-jJ ljj La-L£-(jJu 4_a-Ia_*JLj 

^-j-ajv pLal ^ (jl till!} £-a 4_<jjjLaJ,l 4_La 

(_^j jJI ^LajJL JuJi^lII (jl ciUi 4 4_ailL>iXI 4 _l<-uLu-uJI jJLl (j_a (j^LJI 

^LaJjl j_A c i i mi tLa-Llt^J-a VI 4 jjVI (_^ 4jJl». (jl^ (jl 

(j_4i_L>Jl (jl «p j fct » II JljJl^jJI lLUUj ( jy Hil ^MJI Jo. I (_^ 4 mm» U (^j)~ t m a 
. a. i BAj Jl£ La 4 jJl! jlj LaX BLoJI cjr Lc. 4 jzsjjv >.1^" mij mi ill 
(j|-j_j_LaJLj 4_^_oj JJL<u (J t^BlI IjlA ( jr ^ 4Jj^l La (J^j-(^Ju£.j 

(j_a 4 _ui_Li 4JL^lc4iI IJljJl^j Julu I CjLjj^SLJJ ^ L (^^_Ju-lII (j_u_L>JI 3^_L^_u_u 
4 _lo.jJj-L-lJI 4_jj_>JLj I JlJI (jI tlj V I Ju4> t_ «i < titlj .BjJlII (^lr. 4jj_La_u_u 

4-LL<.u-tJ c—tj_4_4i]|^ ♦ jl^-La-4TuVI (_yil c_j^oJI 0j_A (JlLa Cul^ (jl^ 4 L^jLlSLal^ 

(j_a Cj jljj I ^ j ,<J > (j_ol_Lll jLa-C. I 11 CjLl^TioJ.1 JjJLL I JlBJ LX 

Ct ts\ B dj 4 L^oLXj (^olj_aVl (^^JL. "oj Uj i nil J}LL (j_a p^Ljjj-sao CjLIXal 
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Ji Qlmft ll ^ CibgjSuuJI 


. JLoIdVIj CjLl^J (Jjl*_4J 

. *Lj-aLJlj 4 3 1 Vi 1,1 Jj jJJ <LtxLail taljJ.1 o JlA JlLo L-iajl j CjUzSs L^j? 

.JjjLfc . ^ .U ^LL_uVI Ju9j * I .ill jl_5C_fljVl L<jjJ I tillii 

*JL*Jt fj\K (» <j! <j^_u 4 _L_u_uj 4 _u_u^ Chicago ^.ISLul 4 _juaLw ^ P.M.Hauser 
4 j1 4 " <<ij crcaJl ^Lc <-dl_LA > m4 ^L^JI JjulUj jJ 

iU> ^tt ciJJj Uj 4_<_ajLjJI ^ t-> , ,, ^_L9 JlVj ^j^SC-uj 

\ C. 5^—o \ > m a (.*.<-<Iaj JlS <_jI_cu_>iJI ^j_c ^jJJI I JlA ol ♦ (JLu>Jlj ^jLstj-saJlj 

CjLsjJLjJlI (j-^J . CjJlj^_j (jJ 4 _jV tj-j-LaJLi 4J V 4 _£Jj SJljLc 
^jj-tla-uu ^ILtil (jl£L_u t ^ < jT CjLjLo^JI 0juk jjlua 3j_tIa_>JI 

4Jj) g > uj ^^_jJI (J mi (H ^_j!a_a CjjL_u jJ c-JjLoj ^ 'j )1 < <1 a 

6j-A 1 * ** 1 '^rLjJl 4-U-U ^JL*JI (jlSLt-u JJLC t ^^ 1 «>s~m i_3J) Mi4 


j-jJla Worthinghton ^jJLse-Ljjj <- * • n~%. Vuujlj Vl 3J! ^Lc 

(jLs (jjJulj-lj fJLaJI *\ M ) ^_yz ^CjJLjj ^-aLjj^JI 

<U , q% clUli V ^ j Juail g-t t*> >t 1 4-La I a! »UI ^.Ic. ^JL*JI SjjJa 

jLajJI JU T l- V jLjljluj t^LJI ^Jl3j 2J (ji (j£-4-> L^3 J_3jJ *4 MMtU ^jfl t II A 
4-J-JJ) ■%■ ^jLtajVl rci IliJj >(j K 1 ut l JJLC JlJJl^kJ JLJ jJI 

. <-_Jj_>JLj dJJj 1 n4 £j Lujv L j 

4_j^Lu3VI SL^lill ^jLJL! ^jl n »>itl J>.jG V CjIjLiT^VI ^JlA jjl 

^Lkil jljJLl 3 I? tl (jlj-Jlj 4-j-^l CjLcjVI JlLc £j\K i ntl 3^LjJ 

^LLlI (j\-i j U m ijyz ^Lkllj ^1 ♦ tl dJj) \ mi tl mi 

^L^^JJUZ CjLsJ- lt-U ^JlA (jl C—OEJJ . 4_<_UJlSLc CjL*-4r<JSe-^ 

4^j_L^ILc 4JLv c_sl^LII I JlA c_jj^>JI juZuu-uuj . 

^Ji^, t y\j Uj,,, ^j| ^J| j w 3U> > f 1 ^ <1 tl ciijJLtai! 

1 U i Ml a 1 nil jL?e_3jVLj JjJl^III ^-3-U ^_A ^jIdjJL! CjLjj^SLjII 

‘(jjJ^Lc ^jJLl j-tiuj j^ju (j! U^-Jj>JI (J-u-lIj 

(jl ^-^-^-_i-IaJL Luaj|-j-A Vj t4_La_uia_LLt ^yz 

iJT £i La_ilj . 4-3 jL£ *Lc-j t.ti) L^l 4 _?c^&j c-xlaJI LjIj_a £yz CjI 

jJI (j-°J 4 4-x^^i 4 ) i mVI j^LuajJlj ^L*IaJI tj mi rtl JuJl>«j 
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jLuJUIg CjLigjS-uiJI 


ajJLju aJJt Ojsjls. |j| VI a^III s jjLjijI ^' ' Sj Lo jJb IjLA 

* Ja^JI J-jl>a l)_o I Juj_o ^JullmJ I Jufe £)l (.iJJli ^Jjt-oj * 4-u-u Lu-u j I 4_uj J 


t3jl t^t ->»JI CjLscIIoj ♦Utl (j-4 1 u * i JJ mmII (j-4 IjJjSj 

^ j, 3 j»oVLj 4J£ I JlA (J-ujJj • 4_5cJL_4jVI 1)_o Jj 9| jJu9 £-o 

. 4l^ d_J3 J)j3*>o ^ i? i (Tn t 3j^ <jI LlA £_j-La!L_u 1 V (_ T JtJ I 

(JlS VI ^ I ^ l_Lt_u_3_jV LlJJ-J Jl 3^ 44jjljj_<_u J J <y 11 LujJij Cjjl^ lilj 

j! 4 CjLj^-^_JlI <j_o cj! t j U II Lo^ .3L^>JI cjLulaj ^Lo T laVI 

1)L£_cVI (j\ $ 4 j47jiU"H L^jJ^ujj^_jil III ^jJI Lc 4(Jj^VLj 
L o l)_o Lulj l_4^-(lrLL_u_uJI 1)1 i^^ol 4 j^.u>» CjI jLda-o (-^LtTuT^I 

1)1 jj_u, Ju9j . LlSLo-O 4-11 o ♦ 1 1 mI 1)1^ 1 oK 1 1 $\ Jlj Lo^ L^io L-d-t^u^l 
JjJLa-o j jls J_c (j-5e-JJ . 4 _ojL3J,I CjV>L.JI jje. 4 _oj>*LLII CjM^LAI.1 1 '1 mi^U 



1 ) I 4_ol_C d r, \ (J-O" ^ JJ . }Ljl3 I 4 I 0 JjJWjJ,! C- 4-^3 t_3jl_^JI JjJuOJI 
43_ij_I»l 4_uIsjJ,l CjLjj^ Ll I' JL-^L_J Julj (jlsjJJ l)_o 3juJu>. JaLo-J ^ gtVi 
4jj-uSLtJI (jlal^-oVLs . 1)VI Cj Jl5cj dll (J' JjlULj ,,. < La I £-31 jJIj 



^1 £^j ‘^—‘■^ 1^ (^-JJ^-SLlo 4J ^-o-l! 4<(q11d > oJI )) 4-oIjlII 4_lq-4.Cl1 I 

31 mi 1 4_3_jj_Lj (jLb dJi {j-C. \ o r.jj . (cjL<_4j^j_l3JI 1 m 3 i mi n J-5 

^jl Lo^ . 4 _u_u^^_l3JI JulII <j_o ^1 ^jVI ^laju ^jLu ^»o CjL^jL tTu.o L^J 

J-3. (jJI ( 3 I «Vt 3l.L3.Vl <_H=>U cjJJ tpJI ^jl-J-i-uVl 

cUi * B^LdaJ,! ^L^VI <Lcl_LoJLI ^L*JI <^^JlLj~^juj Lo-^-^-u^ 

LojfcN-^J-^-C.LLl.Lj 4 3U1 U CjL i.lo.tJIj 4 _j_^^_loJI ^jJulILj Ltl^j_*_o 3_}Ljj Jjtl^ 
^ 11 ^ JloHII (jljil Q-u±>- I ^yJI ^jJj-4_lJWji ^ujjZula CjLcj_o ^J-UssVI 

♦ 4-lLqjlII 4_p-l_Lll ^j_o 

j’LUl CjLjjj-SLj-II ^I JlIcIC-uI 1)1 < 11 U J ts~t 3 II ij? -3 LljIj JL^J 

♦ Ij-oJJI 4_lLc. Lie 4_ieL u^jJI cjLujJJj ^J^j3t£LII ^JiLo 4JL3iJI cjLjjU-^LII 
4jj 1 t^t^VI 4_L>.ll]l l^o-llLu^V Lo^ 4_oLc 4 3 ^1-CjLj^^-JlI ^1 Jiitlu_ul 1 )£Lojj 
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Ji Qlmft ll ^ CibgjSuuJI 


. J^LLs-j (jjlc. LjjLm^ L^ILiiiej J),<.uj <^1 CjLjjLa-)^-Jt ^Lul 

JL9j . Jl^GJL, p t^»j <__i ^jljj ji,l cilij JlLa 4-C.l_u.f3 ^yh CjLj^SLJ .1 jjJ 1>£L1j 

Cl<- tO . Cj I Jjjj-U.LU VI ^Lul L^_a 1 Ji^tlLuj 1 ^jjj jLt-aJI <<Q rttl £ U- 
4-sr ( m a lL!Ll&j • 4jjLa_j£ 3 JC.1 < <i a J_alClLjjiLJ.I ^jLau^LIl 4 r 1 < i11 ( J_>.j 
JlIIj t Steroids CjI / m! 3jLlC 4_aL*JI J_aoJl j_jI j_a 1)1 il 4J1 JljlII ( j-a 

jpllj_a U" I 43t_La 4-tC.LaTL>.l 4olo ^J1 ^ , U tl Cjtajj^LJJ 43th L£La dij| 

oJufc 4_cl_Lu3 ^yh CjLjjj-SLl-U JlC.L_uj 1)1 l)l£LaVI (jr ^ Jj*Jj t4_aL»JI J-a->JI 

1)1 J_aJLc.lj . pi • U tl j_a 1)1 < <i iV 1 4_jJl ^llLsej (^jLa-t^ 1 ^Juic.1 1)1 
Synthetic 4 _lLlL-^J 1 »L-a-tSLl' Joj 1)1Ju-a ^jL>. SjjJlc Ljj^>h JJo_u_u pUUtl 
pi < (iLj j-a^tUll CjLjLac. ji 4_La_u_a_Jl 4c.ll/-f31)1 c_ujj Vj.chemistry 

<_yltl CjLj^Sm alt 4 / <mjJl 4_j_a_A>Vl 1 >SLIj 4(J j<n mi 1,1 ^ jr h CjL^SLJlI 

^1 Ljjuil Ju9j .pi*U< 1 ^L^jjLa ^y_a> 1 )LuijV 1 L^j Lulu i)l i)£Lau 

(Ju_a CjL^uII l)_a Vj_u33t_a 1)L} t-dJj i(j_u_aL>JI ( J_u3_Ul plu_L 4J1 <«iU 

1 1 JLtoJlj lJJjl£ j-Aj 4joJt 1 j_al*-a l)jSu V chj_/_u chlorella ^tajjJSLIl 

dJjLi 26 4o.Luj_a ^yh 4c.tj^Jl 1)l) 4 j Julaltl 4clj)jJl l)_a | 4o.L<_u_a 

til jlj-3! 4_IL_u jl 4 mi a L l)_a 4JLuL*J 4 _l1uj^_l! 1 CjL>.L l l v V1 ^_i^j 4jt_)j_a 
1)1 1) t^> tl t_ , lr. Ij IjLut-a 4 jjLo/jILujVI <_jjLse 1II ^l^ul 1 uJl>.| 

pj l)-aj 11)^1 / <n <_3j_/_u l)lldl l)_a ^>uSLJ 1 pi »IMIj 4pl ♦ Utl 5j_j-a-L 

oL^jJl LIjJux 1 )_Lc I Ju9j . 4_jJuLaj 4 j>JLu 3 CjLLlltl Ij^Luscj 

l)-aj) p^3till CjLliie_a mushroom ^ UAtl ^Ij^u-t-uV 4_/J_aC. 1)C. SjLStlll 
^jLJJLIj . (L 4 J 4IuJl>J 1 jcJL-Jsl CjULUI ^IjjI 4j^Ij 1)1 J-LsljJl 

4c.l_Lu3j 4_a^h l)SLaJ^ 4_aj^Ul CjLuj^uJIj CjLu-alllil]! 4ahj 4p3till^ pijja 

4-C.l / ill / nVlj pjtlaJl 4J1 / na 1)1 «jU-4i^ ljufc Jy^h-4 a*to . 44-La j^jj) «a^11 

4jJlslU 4 a *t^Vl ^llul l)_a . Cx3t_Jl l)_a ^j_Ltl 1 j_A ^_yh 4 jIJl 1] 4_al_A 

4_ajLt3^1 4jj_a3j 3^*^^ Juu 3->^ 01 ^-^1J-ttj .^j-olltl jlju_a-u/l CjjIjI til 
1)1 4 _j_1u_1j>J 1 4 1 Si Mill C/J^-u^31 Clt- i 3fcj 1,V1 pjLaltl l)_a 1 jl>. C/-LL JlS 

4lu_aSj pi *Utl !)-\ t ,1 ->1 Jj 1 ( M ^_yh (J-Iajj CjUlSLa^/1 oJJb p 1 Jilr-Tu-u 1 l)_a-LaJ 

.^ylUl ijy h 1 ^ Cj Jo. La^ l>jlj)Jt ^y±C. V 
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ijliujUlg ul/gjSooJI 


V t" Jjj t-Titl oJu!b £-4 u mi <a ~) I lK I CjI jLc. j -ju (_2j-t-u Lul Lai 

^ 1 ♦ Uj ^ 1^3*^ 3j_Ul_>J I 4-U3*)\j>- Cxjl£ JlII . 4_l3 ^LdJ 

jLUs)JI 3 JljLc U«jj 3j^kjj4 CxjI^ . Liuo c-*K jlLa ^^piljLc 

JjL-LJ (jL^ jJSj ♦ 4-j3_L.L>ijVl Cj}UUJ1 3’^^'U ^ 1c. Ijub 3 1 ♦ Laj^c-JJ 

(^ujLjJI JlIc. 3jLij 3 jLc ^LoLc, 3 ^_l$oJI 4_us^L>^ 

. I 3jJijl 4 j! Jlj JlIc. Jo I L^J ^_4-t.uJ LK / a 1 ♦ t^» 11 3 ^ 4_u£sL>. (jljJLj 

4 j ^ mi 4_j_>.j L* j-j (jj)^>~ iii (jlii-JLl i g^ jLUs 31 

^IjuO 4_J^ JlJJU j-AjJI (j_C 3*0. ^ jr ic ^Lj JlSJ : (jL-oj^l 1 gjif, J-U2J 

doelulj i Ji_pJ1 jLuiil ^ jjfcj Chateau latour jjjV y\Jh ^^loJl 4 j1j_JL 

Ij-Jj ^j-JjJI 4 _j^_jj_lJI 4_3^U_uI CjULc {j-a L-oe .»j . 1937 4_clj_j| J t.^4l 

. L^_«joJ I jKlj UjJta-3 ^<u 3 j_lK CjLjI3_o. 
jj_Uj psychomimetic 4 j mi 3itl (jolj-aVl jUslJlc 3l£ Ujjj 

3I ^oTioJLl lLLojjj jjKj *3j_ii*Vl (jCL«-uJI 3^^* 4JjLu-ail 
antri-c_iUKVI tranquilizers CjI_jj_$JJ Cr A jjl$ 13»U ojufcj . 4.1.1.33 

4Jjlj_c ^ 3jjj CujJoI ^yll! hallucinogenic jJsUcj .depressants 

l^-a y 11 ^_4 Tl>J. 1 ^£i (jlSLt-oJl cJG (jl 3 tJ-^ j - ^...A /tl f «U>tl 

JjJ Mill ^jJL CjJl^cIlII Jl3j CjIj -luC J' ^Jufc JlLo (jl . ^ <—j! i/^tUj 

/ (a , „ A /1 t\ m Lc Ijjlj j_Aj) c-jLl^jlILj p ^ ^ » »j (jl 4 jI^_l>. Cj 
( j-a Lj^l^ Ijj-!s i m 3l_p>. LiL>-j ♦ Ijj) <w>> -a cjIj-ujlIII ^jl^J 

^y-3-La-Lq V Jl3jla J^oie-a 4 jI ijJj JlJ JlJ_4^J! I JlA ^jJuj 4J 4j>.IjJI 
4jLo» Cjjljjl UK U j-ljj CjLjU&Tli-uVI lILLj I j t 4 j Lj UeTt-t-u' ( j-c JuJulII 

3jjIj-J! £)L> cillli i(yts^u^\j (jj£> UU-JJ IjLj^JU 4 T uaj_dl 

^jKsjjuj ^JUalj «;!jLti/VI JJLptj 

V L^j! 3^31 LU^ .4jUi mm!I jlSL^Vlj 3^3 t_jU^jtU SljUJLl 

jlj^J Vj *3 JuJl>« U .UVI ^>Juk Cm <ntj (^jL> 4_3j^K Q A J 6 

3 IK Jl^J iLj^_a 4_J-<JJ_jJI 3l_J_>JI 3 _« Jl 3^ i4i(jjL>Jl 3J1 />>-a- 11 

c3jjl 11I jjfc (jCLudl 3- 0 4-u^m 4JLUJI J>j)31 tl CjJ o. (^jJI ^Jl311I 

JL-Lc. g-JIJ->JI Jo. I £j-U3J^4 Lt^’ < «l iV 1 1 1 

Lysergic d- io .jUdJ' cjL3IUIl^ c_jj_3ej jK < >m > 3^-° cr^ 
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4_oj^_Lij 4_£L!j 4cr lUj>Jlj mi^JI 4^1jjJ {ja i\ -x- mij JS|j_<_uJl £*Lj 
( jl . 4 _j_3^_j_l^JI ^Jl mi i f 1 (j ii ^Li <^ij (^jJI (J j i < <it l j , j miJ 4_aLc. 

4 Ml^ ♦ 't U !j _A CjIj—J- 0 ^Jjjj Uj) <7* tl 4_p*l_(JI 

3 4-uTajv.jJl {ja 4JjUaILa 4_L«jl ^j-o LfcjJL^ reflexes 

JLlL>VI (jjJLc 3j) mi 3 IIj 4 -j j. ts~i't * 11 cjIj-a! h Uj c_jj)jl>JI c-^ T uI 

^ ^LaijVI CJjJu JC>j . L gjj>~'$\ Jj^_jj| 4_$J^>Jlj 


£jl_>- JJaJj 4 _aLc cbL-saj 1 ^ K Ij tCjLLfclujjVI <?JlA 4j 3U ?a V 3 j_jLc. 4 
JljjuVl (jA (jLaij^/1 4jjLJ_UiaJI uj 3j_o (JjVj . 4jJ^_3JI 4jj, Uj < n 

CjLlU-«JI JjtJj «Cjjj^U3tl i jA 4 3~ Ml C LkjLu^Lj (Jj-£3 I L 4J Lr k- 

LJl£> j. j ^1 ^ ♦ tl ^j_a 4JVI e\^\'i t^s\ .J ,s-s~r\ c-bj-t-u 4 _jj>.. jJ’^_uj^£!_JsI 
l^jlLiu-a <U > <nl ^-4 jJ^II j-x-SLSjlJ! C^IjI Ju9j . L^l^Cj 1 $ 1 <i^4 Lj.i.}jl 

-4IJ1 L*J V ^LlcJI ^ *Luit <j^l£U o^LUl &A ^ 

<j_c Lg-al J V" 1 til 3*L_ul j-Jlaj .il jJ.1 0JJt (JlLo ^^yisLiuj £)l £)L_ojVI £LUlu_ul lilj 

CjLj^J-^jJlI Ct 4$ I nV i4SjJLoJ ^yCLglcvVl <UlU 3J (Jjfi-UJA I r(^ (Jj>. I 

. 4-jjL.ujVI (JI^>.VI Lual 1 <n A LaL^ol 

CjI 3" mi« ^1 Jiitlu_ul *(J1 4»~ < »V1 S^LjjJ :C 1 \4 JlII 

^_u^j jjl \ . 4jjLm£UI 4_j^_>iJI ^£s 4-se.Lt.ui Lysergic I ^->- 

.c_jj-j>JI i _ r J_C 4_J_>. V O-C^-J ^.1^j-c jJulII 


^j_c CjI 3" mi <a ^ jr Aj-<(^^l^uJl j-lsL^.)) ^Iuj tdlj 4 j^-L<-u^I ^JlA 

JlU ^jj . l_J^_>J! f^\ 4_La ^1 ^AA | JJUlII JjLJ>0 J-JJSIJLjlJI 

4JL>JI mi V j tjlun')! 1 . 4_uL_uj1 c_j^_>JI ^J-*- > «j 4 j^LuVI 

jij \. >. A j • j tl J_»Jj . 3j_U! ^juk ju£. '< l ^ (^jl! 4_ti3jLll 

c_jjj>. 3jlj-uaJI JjjLti Ljj^Lj-o jl t4 mIMI 4_cjJl 3JI 4jjjJI JjLlSJI JljJ_lC 
(jl_^ I ^ i sTi \I £j \ ^Jl ■ L> ^^ j-nTuI 1_4 -jIj i Llj (^Jlj! Cct-Jj * 4_u>.jJj-u 

. JLuLL-uVl 3 ^.L_uV 4-U3JX. l-4j|j 

■jl 41 4 j_}L*J! L-4jl I LljL>- CjIa^jUJI ciJjCj ijj 

I £jA j Jl3j ^ G 4-LtTJs I L^J I £)l . C_-t£^SUI I JlA 

C_Jj1_Gj V I J_Aj t4_JjGil (j- 4 jLiSLa (J-Is3J ^Ja\aJ ^LLjj ^ < "4^ (jr\J 


251 




ijtujkjUlg CjL»9jS-uJI 


. Lu-^JI cjL^^>JL1 ^ylc. 4 jI JlL (jyh <j!)3\ ^JL»JI ^yjjum Jl^Tuuj .^oJI 4jUS]| 

Jlj I Jl>- 3° 4_3 ^jlSLcuJl j_Lu LlTu (jl 3L_u.1V! 

4_Lla/ j-5fcj ( jr 3 CjLla^o-^J.' JJL j^ej ^j-56-tlJI CjLISLa! 4_l>. 

Jlst " < 111 ^-jLL) j ^ CxJlIIdI CjLLu3_>*V! u <. imi\ 

^ jr 3 l) ^LI15 3^! j_lC 4_ul JlC 3 I 4_t£.l_u-£aJI CjLu-^>J.I 

Jjl 3 jjLj c.<_jj— lSLJI ^^^3 2upj| c-<_il£^ 5! . 4_i^pJ! jj I 

^_j .I ^^^3 L^3j»cl 3 ^ Sjlo^jJI 4JHLcV! OjI£j tCjl m~ Mill 
jl_L^J!j 4_jjjJLII hjjjlj LJI^Iu-ul 1965 ^Lc j-^>*T <—al mh^I 

t—aLtTuTt^l Uf>. 1 q°\j >".<j 4 _u2JjJ 3| t-jj-c .j 4-tlL^-tTaJI ISLjj-aIj tt-uj 

tjr 3 3jj33t! 4_)jHJI Cul^j (J-LLLa Lr^ o«L^JIj dJLjSJl <_^3 QS> 3 ?t! 

C_<_>oj 4 _ljIj-Tl-cuVI Jj ^ * U ^3 4_JjJlII (jl . CjI ^J-uj Jlla 43 CjLL_uj^aJI 
4 _ujl*Jl! ^3 3j_l^ 3 laterites c^j^j^UI 4jj3 ^u-uL 4_u!3-<-uV1 

(j-ajLlJ ^)l ■ L>~ \\ \ 1 fll « ..•*! 4_ul^Tu-uVl jl L /aVl 3 V ^jhJbJuQ Jl». ^1 

«L3Ll^I ^j-tTu-iJ I ^j_u_L>JI ^JLjLLj 3' Lj> * t 3 /" 4 _j_L>JU 4jjI]| l-ju&j3 ^3 

. 4_JjUJI ^Jl (Jr^^IIlII 

^3 4-^L^e-jj CjLj^La_i5LILj (j-a-jULiJI oJ_A 3^*-°! 3-* ^LjJLj 

^ 1 r, lLU 5 jl^ol 4 j 3 i_3j_*j (jI ^ j t im tl (ys ^j-o-lLs 4-oJlSIJLI oLl^Ij>«J»I 

a ^U> / ^ ^LILa 4-uljlmVl Q->iJ (3-^^*^ ^_y3 IjLLaaJ! ^i ^JLjlII ^^j-lj±a 

.3jJLLj 4_5cILLa jjjSj Vl 

^_SJbj 4 _lLsj 4^3lj Cxjl^ t^^yjLtoijV! »UU 4 _l>.Lj 3_a LjjJSj 

^ t^s 1 / t L 1 £Jl& J-*->iJ 4 _Aa2_>J>, I 4jJVI 3~*^ (I )^ . ^.u-A-t-uJ' 4_*_tfu I 

ji ^ h J (jl II ^1 JlJ V 4jjI_4_j5LJI 4^5cH1a 

titftlj Cajj-aSLIIj (j£> ^Jj ) n « U cjLjjj^J.1 ^3 3 _a Jj>J1 

Lo>jJ^- u^5LlU ^yt-i-Lj (^jJ! ^L^oVI 3 ^ ^ * 4_j 3^ ^_y3 

fis* ur^ Cy*^} La-j] tc-x^^SLJ! ^3 4 _aj_Sj 3 ' 4tl 

JuAa3 3 ^ L^-Ai*AitILtAj| 43 LJoVLj I ^jl<~ « »tlj 4 £.!j3-J1 

. 3_}Lc.3 3 Jl2jlU cjL?eII11I 3« 

p^' (P^- lp- I J-'-^J < -r ! ^‘- : P J-P- (‘‘Afljil (jl juua I jjk : Ji^ 

jL«-aj i_jl JL>. j-±C- j-J-LiSJ 4 J. iiiLajj CjLjcjVI 
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(j-C. IjLjfc ^jL>. 1 Pm mi ') Lajj Jj )j i n i 

S I^\n\\ J ,s~><r ^£i CjLj^SLJLI 

»1 1^1 3tl (jL-u-iVt C-.<-A JlJ (jL^ j £ t^J Cj I j LllC. 1 Jl».| £)l 

. CjLjJj^-J.1 £jjQ pL^yi (J I V CxjLS . CjLjJj^-J. 1 tiJJjt^ L-t-AJU 

cm < iij Cjj) gj i ii (jL-ujVI I JlA (j-laJl <- tiiJJj t nl 131 

4_Jjl JLU 9 -^jJUi l_ 4 _JJ . (j_u_4 L>«J I jj l_u IJ 1 4_J jJuJI g. j-<-u ^yA 3 <>* ^1 r 

. cjLjjj-SLj-ILj cjjJLa «; i _ r Ju L^jI (Jj (jL_uj^J! 

^Laj L^K4_u_ujjJI »1 <^3tl cjVI£j cJLL cm< ntl I 
4 _uLl^ <L&juA £>£L1 . t-x^SUI ljuk j_>- ^jL>. 1 ^ 3 1U" CjIjulU ^j3»~ 

(jl£ J_&» »(Jjl < ill11 pj-fl Ij t4jjLx 3^_&jJI cr^ <**« (1)1 (J). 1 M> 

fU>33 <j I (J_l 3 4 -L ua j VI oLj^iLJLL 4 jjJLo CjjLco Lla 4_u^_3il c^ljSLJlj 
4_j_uojVl cjLjj-SLlII ^L LiUj .llILLa 4_uISLII 4_o» y^-uJt Jl^yU «^> 
LTn-uJ t_3j-t-u L^jI ^-L>J1 ^yaj . 4 _<uL3JI 4_j_>. jJ^_ j_lII i_£jjJiJI ^.(.uTtSo t __$yuu 

<—al mm^L ^ a i mj jj-flj ntl ^Jl33j( jl (-dl_LA 4 ^jUJI cjLoISLII 

cjLj^LJLI (jl ^_II IjljI ^jL<-ujVI j ^jJ juj Jlc.j . ll^^£~ jU. 3l_pJI 
j! cjLi^j-c jl JjVI ^yjl <>><?!! rd-i i ^ Lajl>.j 

dJijLjJI »>> Atl ^1 I £)| : JL>.|j <r^yui ciJJ3 

Jl^j . ^L _ L ^v - 4 -Jj-jllSLlJI ^_uI^j>JI ^Loj ^Lol LojLc C.<-<ai-i] g. I ij^ 4_jJL>JI 
^_ljIj^>iJI J t^jJu ^ 4 >LjL^ »1 (>I <? tl 3-^ Cr^ L)J^ 

4_l>. Jlij I 1 j^Iij ^jJ fiLuLcaAll 4 _i£j_I,I 4jjL*J1 4j^-l(£Ll] 1 

^hJ! 4-Lv^-c jLl>o ,j\ 4_L^jj_3I/ l- S \(jrij 4 JL>.j ^LliI 

yy <_SjJl3J,I (JiLcJlLc Cj J_>o 

SLl^JI 31 ni i j_Lo cJLIi £)! 3_jLilI (JLc b wVl 

4_uz5jVI 4_u3L>JI ^JLse^a {jt • Ljj-u^LJI (JlLa CjLuI^ ^ 1 »>s Atl 
4Jb^ ^j-o cj! 4j< (jI 3Ii <>s!1 ^JLj (JL^TcvVI J-*-^ e^i ^^ 

CjIj_jJLj ^ T c v j .4_j_j3L>JI (JLsc-a (j-A Cj^L^VI 3x.j-<_4j ^^3^0 {j-a jj^-uSLiJI 
£j-a \j-C£ V 4_uI£j_jJ1 CjIjL^c_»2j'^Ij gLcj-<-uJl BjuJuIf 4 jj_>J! ^Lj^JI 
-(jrUj-« jl 3j^a Lj> ^ l (j-fl Js! ( jr J*.j-CjL_ u^_l 3JI Lai ♦ ^jLc ci wVl \jJt 
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2l3>LlJI c 


l Ljj-LlSLJ I i ^yjS> Ll,J_J J. < <1J I 3jJ_J-^_} 4_Cj_i_u jJLu (j! £_jl^lL_uJ ^3 

^JJjJl) ^-o-t-uj I dj LjluilaJ I 3 I till 

4_uLuL>* 4_p* 3_}Lc 3 1 3.0 (j-a- i l^ till!} . Liajl 3j_}L^ Bdellovibrio 

* u 1 4 _LJl 3J j lUj 1 J_u_a]I z 1 ^»t) djLt^^_o Vj V1 3~^ CLUjJts Jl3 

Jl_Lc j, g j-£J1 4_c*.jL». La^J^-u 4 jI j-pju (j! 3 ^-^ till!} cr^J 

3^£!3 L^jI .4-u-IojVI 3LpJI 3 ^- 4l3lL_u_o cjLcuj i^-^l <>» All ^Li^l 

Ilij t <iL> ^_ul^-3£J (jjjjjhju* j <V 2 ? 11 ^Uni 3 )Lj 4ijl_3il tiUj <Ll1dL>. 
»U1*11 4j! jl>. jJlu 3j£L 3JI dal£ <j1j Bacillus subtilis 
) n ~ *»• j CjL ulSUI 4 _j_aLo ^j-C. Lu-Ju j^jl: 3 I 3 t^>" * ' (J_A 

iju 3^ 3^VI 4-C.l l"T< r »l ? u^J^' £jL>- 

j LgJ £jL>. 3Lj_>JI 3 L 1 < 4 i mi 1!}1 ttill!} cr^ 

U^4 n L$j Ij 3 ^jj£LII CjUl^jv 4_3jLs L^jI till ju ijr lc Ij t4_uiajV! 3LpJla 

4_^_J_L_dj 3_}1_0 3 -0 LajIJ- 4lu_ul 3 -<^J L^jIj i^m L^jLjJV CjLlUjU 

j M mi 1 1 3 _c 3 Jl_ljl_lJI cjL^j^JIj 3 ' 3 ^^ JjIj .3 £ 3 _} 1 _ 4 j 

< fij ^3 3-cj . 1 gjlr, JjLcuJI ,U! Jj V< > mj c-t- e stj t3jijj-jJI 3jjjui 

^ 1 ^ 3jlj->JI JuJufu _}jLta£. 31 ^1111 3doielIIJ . La Lav > U ^ \ 1 

CjLjLlJI <- mm^. till j£ jJl_oj . t_aL>JI 3 ^jj-jJI Jj Jui/J 4 _lLjL>» Jl>*| 

cjLoj 1 »-q *3jI^->JI jujLtii 3j-AjJI 31 4 _uLl^ 3 J! 3 -0 

^ mi tl 3 -° 1 t-t r.j j < m^I (^Llj ^jtv. 3 V JLo^LJ 4-t-i3fc-o 

Cjjjlaj Ju9 35^ 3' 3 ^Lw ijy I(il 4_u! j-A^L^^ CjLi^SLloII 4_j^o1_Lo 4-Ll.u 

-4_La!jJI 1_LjLq j)_L»_4 J-LojJ . LuUUia! j-£u cjLuI^ ^Jl 3 ^^ 

. CjLuISU J56J 4-L^ T u^-Q 3 £L_u_o ( U 3^ ^j-uj 

JLo Tcv Vl 3 I il 3 j^Lt^ot r t^j^^ 1 tiiLjj^LlI joeJ^u Lai J-o T oJLl 3 -aj 

till Jluu J Lo Tov VI 31 Lo^ t4_aj)j£a-o 4 JL^j-o 3 jJ oLp*Vl 3l_Luj ^^3 Jluu 
a^3Lc jaxj i_sL>- J * L^j ilia Jaa Cjlaj^SLcXI ^JLl^jIu-uI ^3 

4avj 31 a ^jlj_>JI L-a^LlavVlj .tiijLuJI ^1 i U «^V d^.U>«.. 

^ i l^> 11 j^y 3 1 ~>>J 1 4-^avj^ ^1^-J ^j_u_o_tIaJl 4-t-tl V 3 £=> ^-*-ll 

4-IlA cjr Li ,,.II c.a>a 4 _*_jI^ L^jI J-oTa^JU 3_o-^ tiillA 4ijL_ai1 ^Ljll CjJ a>.j 

-3 L j a > Jl Jl_o_jjuj ♦ 33^ l^i"i 11 3jlj^>JI CjLvj^ ^111 3 _o JjJbt-o 
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^-u^IIaU (Jj-^ Lufj 

L^_uSLi jj »'*'• * ^j| j_jI^IL_uJ Lt^ llilj . jj A,Atl^ 

£_J_*Iu_A JjJLfc_A ( J? _3 J-aJLII ^mi C. O 1 J JtUI J-4-Sfc T u CjtbjjSlJ 

3^j^£U jju-^5 ^1 ^llLao L$jL^ Magnesium chloride 3 Lla ^.u-oim Juj^K 
cj! j \ a * II La il K, U jj ) 3 1 j.j mi til 3 -° 3 ^ * ^ 1 a tl > in 

Jll1 ^L Jluu jLuJ^I Lfcjj-ualb £j\ 3^-4_i 4 _uj^_l)sI 

^ jr 3 Lol-J^u. S JujLstil 4_ulj_<4> V 3 J < <i^l 4ji of, 3j^-^ ^ 4jj) <>>r. ^1 

3^J 4£^L ^IVm > mI (JjJ-ajJLI J-A-3.ll aLla^ 3 ^ 4^JJLA ^j| 4 jwLw 

J-iLse-J 3^ ^ ' J ^ * * A J *> * ^ 3 L 0 JI 3 ^, LlbfcJ lil L^jL^il 

4_j JlJlUJI 4_ulj 4 ->.jIaU 4-lsc.a 3j^ 4_ul j_&3LJI CjLjj£LjJ,I ^yC. fjiua ij 

. halophilic chemotrophic 4 jjLa-£JI 

4jI I ^3jj . LuLst£ 4 -lLc. 3Lo* J-aVI ^1 c—j*jjJllj 

Ljjj9 3L^L_o J Lj 4JLslIj a La 4_j3 3 I jJljj Jl3^ ^JL L^l J-^l (3^J 
V 4 -jLjj^L->-a 33 -^-S 3 I ^J-Lj .4_3fcjjJ,l 4-L<-uJl c-JLc .1 £cjjJ,I < Lj-*. ^ 3 _a 
4_l^J, I CjLjjjX jJ LL a . CJLuk j7h JlS SJljJlC 4_j_Cjj I LcIjjI 3 ^-lj 4_uljjfc 


La -1 a 3j-£-j jus aLU 3! L£ J-a-^Tu jljJllc psychrophiles 

cjL^SLJl! ' 2j-a ^LoijVI j_ 3jlu cdii «4 _La JjIs CjLt^ tLc 

4 ^-U-A-tiuJ j 4jui I < A j>T L . II I I ^yujLX .J ^ ^ (3^~^ L^_lSLI^ 4_>.^JL1 j 4_J_>Js j 

Lajjj »4ij)<?♦ a j-tJoi' (J_u_aI<JI 4_ajLaJI 3jj^ Cr^J 

Cx-jj— l 5LU aij^Jll L^-uSLlI I jUj 4«Luljjfc3LI JuJl>JI Lj-uSo CjLuij 
I jl_& ^ylc. VjJL*_a VLtc-a cJLl& 3 ^ 4 jluj^U 3j < n<jXl L^-uSLlI 1 j 

4jJla1IIj 4chemotrophy 4jjLajSLII 4 _ul jJI 4 jjJuJ! 3 _a 3jujlc lL^LlV 

.phototrophy JAaIII 3 ^ 

La-^-I \ c, 4 J i 4 4 _j_jjJ CjI^jju 4>lj tiiLuk ^j_44_jij 

. 4-LcIdjVI 4_uLJJ! 3Ll>JL 4_^_U_4l) 3Lt^. 3^1 ^-UJ-aIj-aJI 3_a JJL& L-ByJU 

'(*\ mi tl 3 _a 3^_p.VI Jj^IjJlI tjr^ L51a-a jJljjj 

Llj 4 CJ 1 _La 3j-a cjj-ajjI BLpJl 3 ! t habitation 

LUjG 3? Ljl^c a^uajVl 6^ lib *^ISJI 
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4 i \ t t l jI CjLLjL^JI (JjJal jl 

j I l_3_>. jJujj . <GjI Ju U£ jj-LaliJI j_a JjvI jl\ (jy^ Cjbj/^lt 

.<LxCjJI J_tiu! 4 jjLj fjllU l-cCj-j ^jJI c-tSjSLII j-A jcjjJLt 

cilij (JILa «=> ... A < 4jIjj^£Lu 3 C_>^l£Ltiu_a ij^>- j-J>^1 ^jj j^J i-kj-LMj 

jJLu 4 _L>.j Jj)j, t~ > <nj »1 <>>3lt jljj 4juiaj L^_lS 4_uL^ 4_l£j_c jl . 3jLjJI 
0 JlA (JlLa i>^3 *4_jjl_j_lL2J I 4_o*LlII j_4 Vjjjjt-c jjL^Toe-^ j^Tn-n ^jj-1,1 LoL^. 
4_stl(j 3l . ( j_uLlII JlIc. 4lal£lU <* n»r, Cj Ll^IL>J. I 

^ mi (_y-3 CjLljLSJ! ^-4-^ ^ I r. 3_}Lu_uJI ^1 CjL^SLlU j_c Ju>.| 

- ^ j t^-s, i ^ a j tl ^ i. >•% j j | j£La| Luia^-o c-jjjj£LJLl jl^ jl Jijl Iip3 . jLiuijVI 
oJJt> Jla ^ JljjJI 4 jjL*JI ^jJlC. Juls 4_c.llll 4 jsc3j cillj£ 

< ^ I ~ t £j|j_4J i Ud A~ ^Vl ^J| /d A tl djj U . >>J j| j^JSEJJ ♦<Jl> > *^ 

L^j i m<?U £.1 JlC 1 (J ^\ jj^Llsej l-£ y-uj . L$J ^ItLxj Ij^JiJ CjLi^SLjJlI 

dj^l SLj u.a jIjjJI ^L«l j j^j< <> iSj -^' 4_p*Lj o*J *0^ lt^I j-* i * <^4 j^. 

4Jljjj <-LajLiJlj j-c ^j^l^tl ^| rCjLjLaJjl j_c ^ A"4-" <ti_ILj 

(j-£3JLjJl JlSj . j’Lge^.uS^ I JljJ^. 1 jjfc J-u.aS'I ^Ij 

cj! j 1 4 »ti <?ju4> ^ylc. 3 jlcL_uJ,I ^-Luj^l 4 jLc ^1 Lijjj^Lpa ULt^j 

jjJ_J g.1 4 j Ml 4_jliw (jl . L 3 L 4 J V♦ a jJl_uj 

(Jj£ l j CiUj ( _ ;r J_C.J . ^LJJ II j-l-L3e-l! | ^ l_^_4 l JjjtIL_U I I^J*1 

jJl_j_A L^OiLi CjI I Tt (»l ^LaJ-ir" > <n jJJI JuVlj 

chemotrophs 4_uL_^JI 4 jJlSlI]I 4_ul!i ^,-Aj tHydrogenomonas ^Ijj-cj-Lcvj 

ciUjUJ JIJ JlJVIJ jt?r > (I^VI !jjz ^LU jJjj Llu Jlu-u^I ^_yjlj C<-UJ 

. 4j1_^_I]| ^Ui] jIjlaJ Ch 0 jluoi^I ^-jIj 4JljJ 

oLj^- q t ^jLaiJ^/l ij\ qLJi Lr^J * 1 4 ult 3jj) <L>.L>JI 

3j-^_3JI t—ijjJLl JljIj <_3JLj ilj jj > d^l 

^Jl^cJLuoJ (jt \_T (jlSLoVl * Ll^Lj l_j_Lujj-J ^IjLC 9- Lt-tlu V1 OSJt 

^11 U tl ^LljJj i jysyuj£'$\ Joijj ^y^-c-JUtlaJI ( j- d ^j^j-chlorll MJLjj^KJI 
£yz ^^aJbeltil ^yJI <-lajLiJ! J (jl 1-4^ .4^.Ll4 (j_u_4-tHJI 4-»-tTo I (jl C1 x-l>> 
^ Jl_a (_^j .jllull 3 j < m^JJH Ljj -L t SL JI 4 jj- * .4j ^1 »Utl tCj^Lt^AJI 
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Ji Q i mft ll ^ CjL»9jS-loJI 


^Liuj ^j_a Jjj La 4 _ljj^_C. 3jj_uaj J^3^3 j l_3j_<_u jj_aVl 

Laj_a_c (J-CfeTu-gj £)! cLLlujjj ♦ ®(27 4 _jT 18 t£j^UI j,c < n) 

aLxia-jJ' Cj^Lxj jljjJI £_a I Vi 11 CjL>.LjILxIj aUlj ^1 »Utl J_aLv 

4-Ll.JI 3jjJ Jluu Zjjlxjuz <Li> jJ^uj^SLus (jlI <LaLsl ^j_a Ju Vj . 4djj_LaJ! 
CjL a j^ Ss - lI ' (jj£u LlAj . al <>><?!! jljj L^-l3 ^j7m »j 4jjLa-j^JI 

. 4jlIL) 4-La-Al Li 4 jx^ojVl 

^4j < M4 Mill 4_aJ tVf 1.' £jLL SLp-Jl £_yC. 1*M ui j£jJ> (j! (jL-ujV I t tij Jjfc 

<— c j_a 3 JljJlC. l±¥T £)-a JlJ ^ 4_j| Jl3jju (jjSJI a 1 a i f ^iaju £)l 

3l_j_>JI 3LtfuJ yH L>JI ^j_aj Lu^Lsua t4-uiajVl 3l_pe_U 4 _j_<_uI_l1I 

j-^Jlj La lTl^j 3LpJl J_usl LaLjJaj C.<st-t^> £)} 1 gjif. 

L-t^lj£LII (j_a c_3J I 4jLa Jjlvj £j£- H.Shapley . _& jjl^JlII juJl3j ^j-ajuJI 

♦ (Milky Way)^ .(jylll LujL*_a ^ 4_Jj_ALa £)? ^jSLaj 

ciJLLi »3 Jluu £_sl jJI j Jlu <—*^l^£LJI &lXJb JlLa 3jLjj cJal JLaVI £)l 

l_sVT J^JlL-uj Laulj il ^LV cj^L>-j ^1 ^Lbej LL 
JL^uVI ^ -2uK lJj^J! <>L*3 {jj&\ ^ LuL^J^j IjI VJ f^UI 

^j_a jlju>JI £)!_£ ^yTo- t^jSLa-a ^_aI jjjjjJI <lLL_u^j CjLajialll ^JlA 

(jf F.D.Drake ciLjj ♦ j .<_a jJlIjj) ♦ jl^.Ij <—uL>. 

^1 JLusjVI ^Lc. 3jjLs L^JLl5cj ^jfi i n a ^Jl 3 Ll>JI 1 Cjjjlaj 

4_>ol^ 4 jL>.^M u 3i"n ^ 3juJic j h" n £)? (jL^u^l I jlj 

. I jjJLLa ^J1 (j-A j|lj->JI (j_a g. 1 L»* tlj JlLVI ^ j j) < <i4 clujL>JI 

lijj (♦.CjUISJlI aL^ill ( j-a (_K>LL c_3-Llo ^LuLj Lul j-usljJl ( j_aj 

lii-iTu ^_jJl_j CjLajt\ >t I 0j_& JlLa CjLj^^jalt ^LufuI J^>.j jj_a Ju V 
IjIj .al^JLil 4_ajL32a CjLuI^ ^_a 3jjj_uaJL JLlsjVI 

Lcj_Joj_a cjLlj^-iSLU 4Jj.1>JL1 CjLuISU! jj-a Home sapiens J^L*JI (jLLjVI 
i L^£LLa V macrobe Lj^La ciJJ j OJ)^J < « 4jL^ ^LalufcVI ^-UJ (j^-a-SfcT<U 
. ljLSLII I juk JLfe_a ( j_c. tillju Jjfcj 

-^jL_ujVI l i '<"• j 1 a ^ * «■ ^ 1^ t -11 H Atl IjlAj^Juj 

t4jjl <^4VI Llv-jJ^-U^SLlI.' juglaj ^j-a J 1 3*t Mill <LuI»LJI LIjJLL-CjJLlS La^ 
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QtwuUlg CjL»9jS-uJI 


Li! j-L«-uJ 1 j 2 ,^-s t'j i U> tl cJiiitUllj (j_4 dJLok (j^SLu-uj 

cjLj^JLI jjj> ^LuuV I joda 6 ? O^j * 2 ulit]| 2 La}L^JIJ <^UavV! 
LaUs^ Jj?e_t-uj <j! (jLaaVI < Mj Jj 1*\ JulII ^Lalj »1 (—Si I «! 

aIj-A^vI! a-JlatiaJLj \ (f‘^ jjj J}U* i j r A a j J U 511 4_jJ5eJ!lJI a jUr Vl 4 j| La-^3 

IjLjfc (JJLc (jl (J-j-3 Jo9j) q (i a mi tl 3jlj_ovJ L^_usL-saILcl q _a Jo^j ciJJjaj 
(^LlIL Ljjjijf ^JLUljJ! u {j-A J- C & j a c. Ss 

Uj-S J) 7) (,,-JLajj diJutJ La J£ Juu-djlajj^j a 1t 4 j3j3^J! 4_la-aVI £)£LJj 

j-dlodl J <<o fltl La!j Jl3j . 4_aIj 4dla (^jJI IJlAj ^jadt ^Jlaj 

jdjfcl * LavjJ^_aj^£LJL I ^j_A 4la JavJ I 4_ajj_>JI Lavjj^_aJ I CjLtfuJ l_o_^ 

, 4-j-jj^-SLlI.I 4jIjjJI 4_<_u!j.} {jja Mit tl t—3-l*a LavjJ^-uJ! ^ya^c. 

a 11 cJ^jIjlUj . ecstacy <_jjo>JI 4 JL%j 4_ufu I ^j_d! LavjJj-uJl djjLoo jdJ 
^ylAI 4 -n.allla L^be.i^ Cola Escherichia coli ^ Ldo^oda! lo^dSa 

c Jo^LlUa LfcjjJ do! jJs LavjJ^_ajj£aJ,l <j! jJ^_ ljl1! O'**? L $0£3 * ^LavV! 

LavjJ^_ajj^_til l fi a (J? l]! ££jLd! J jji Wi ^ iy&* J- l S Tu - J LI <j! ^jjja Ituj 

Jalj? fjySs ^j^-jjLa-j^LJ! ^!j_j 4_j_aul ^!j . LjJ_*JI djLalSJ! L^vLv 

(Jr 4 dj| jLs a jj <>>♦!! ^_lc g.Lu^-tSLIl ^jjusja ! !j_Lta jJ! daLL ljujVI 

»Lu^ 5Ida ^1 ^LasVL ttransuranic ^joaljjoJI j-lc. 4J^tlU j_o^Ll*J! 
4_aJoS_a 4 -oj) />» ♦ !l j-±L ^Llao^JI jLc! Jd t ligand chemistray daaljdJI 

mi tl QJ)^» J < <i dUjL^j . djl_L_d_auJlj djl ? j mi^-aJLlII 
* 1 lSo~^" ' djlaj)^£Lj_A j jjvj ijy ^ S^SLaJI d»I ja . LavjJ^-a^SLJLl 

^ (jajJ! 4_aja>Jl LavjJ^uil jri i^VUI (j^-av ^ ^ja-x£ 
djLjj^SLJLl ^ Jiidduj <,,, La! jl^JJL! * a jU!, ,.~tl jiSL^Vl < <n 

L^cLdiv! 4 ovLLa j! j_a djlaj^all dJ lA <jV t^Lp-Vla LdjL*_A 3^Lj 

Ldaj! LavjJ^-ajj^LJ.! 4jtdJ.I ^j_laJ! ^Jiieldujj . dj 1^-pJvi.! cajLfclti] 

il 4 L^Jojovj j djLjj^SLJLl ^jlSLcV! .4aae_taaV! 4^.Ijj J1_5 e_a 

1 1 Mil V {Sj-^ * <A -^- cr^l (Ir'aaA ^j-c 4 _lLv ^j-o j 3 _}La Jdj > >m 
j_dL*JI (J-asdJ! LT ^ jLtcjIj Lcaea . LcLa-J Ijajav Lc .jj jJua La 
JIa subcellular 4 _j_L>JI Lt^ 4 J_jolII c_^!jdl! ^uu ^Lj JjLUI ^IjJI 
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Ji Qlmft ll ^ CibgjSuudl 


i jjj-uSLJI ^9 4 jIjjJI jL^>* 4 IsUtPjL/^ U''*.' L — 5 Llu_u^ljjjji^JI 

symbiotic) CjLLdLjjV 4jjj-Laj jIjI Lsul Ltlxll CjLuISLII ^^3 

L^LiLLLj L^iej £-u±Lc> JL?e_c L^J cjLij^SLjJLI jJluj .(associations 

^^3 1 JlIc commensalism <j1uLjlILIL£ 1 dLul£ uULuj^U 

Q-a j-y& ^ 4jJuu 1I pjV 4 jI VI casual LU^J-C. tl)' UIJJ ^£JlJI ^U-aVl 

CjLjLJJIj jjJu>JI ^yic, 4 jJl3jlII L^-U^JI ^j-u lLsLujVI 

CuLL j £) I 4_i9 0 Jj>-j Ju»i V^ lLsLojjI 4_jJL3uJI 

symbiotic crithidia ^JLsL^ltl LjluIjSU 4_3_ujJ 1 4^}UJI cillj^j 4 U^JLp-^ 
Jl_Lc ^LlI! J a U-«T1 dJJjL^j t j 4_lL>J' 4JLl>. Ji*| j 

C <s*-t^ £>l-pjJL ^ jJl plljl 4jJ^3JI <jl Jl 33 t4 JJ u jlI.1 Ljj_uSLlII CjL^V 

JlLo organelle l^_uu-^ I jJ^lSui.1 jl ^LAUtl ^_u^j $juk 

(j! jJluj . 4- i KJL (j-u-jJj . CjI 

(^3\ CjJIj '(^jj t^**« tl CjLAj Jl 9 3juljul,l 4_3 _jjjJI djLLsLujVI 

Jj9j . 4_jLj l-Ojuzjj q ! £)£L4J c_jjJL_uLj 3 Jlj Jl>. Cj1_oL£^ 

0jufc duJux. I jlj . 4 _LjL*JI 3j-a- Mi l 1 g r a 4 ^ j mi TLj 4_j_t!ol jjlajJI 4 JojL>. 
^jl ^Liua l_u_ul_Lo Vl S juuz£ ^yc. V IjU 1*> LuL3ij cjLLsLujV! 

n lLUjljj ^ a 3 tl <_^JI <jrU^jj-ILLt I Co-L U J_3_Li 

^LiL-dl c^oJj S (8) 5 ,IS ■ t l J^uai idjj 3 ] a^LuSU! 

J_JL_3 ^jVl UjjJlJLa (jj-OS l JJTeJJI tjufc L^ijlUj ^pil SjLCVjjl CjLuISLIIj 

. LujIjj j-du Lu( jl 4 _<_uIj^ 

b** * 1 £J) ,< ,< 1^ I ^ 11 3 JljJl>- t ^ ^JJ dj I p ^ Juil 

JljJl>. JljJjj LujJl^ CjVL^ T l v I ^-<a ^ njttl ^JjlLj 1 nlr.j .cilJJi£ j-*VI 

J—LjJlJJ CjLjIJ_J^>J! t^4_3E_tu_jVI Lj^LJv jj-Q 

dsV^LtaJI 4 jIjJ JJljlxI t Jul^lS \ $ ts~i*\ t^-%. 

pj_^Lj V c-t^l w I ^ 3l_j l>JI jl f-l j,3Milt 1 3jC**«*« i 

Lsj)l-V a Jj-alu-ull ^3 £j\ \ Mitl <_sVT Juu JJ *11 4 <—3j_cia]| 3_iL^j 

^ jr i^. cjIjjj-iSLU l_ul^ JjL3j Lijj LjLjijl J_l3 

^ ,<J > j A > " tl ( j_j3 BjLJjLC qL^VI pj ^ ‘S'* (jl Juu Lg^Jl Jjju L^-Ll>- 

^j-a-UjJI Lfcjjju c<4£< tl t Ju3 Cj Ij' 4_<jjIjJ . »1 <^3tl ^I_5 cjI 
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QtwuUlg CjL»9jS-uJI 


3 Cj 4ja A>Vl jJLiI (j-4^} \ 0_L£> Jiuj 

^J_4 Lik . L^-*-u_u^ I d£ Uu^ 4 _lC.^_4 lUj Ljl9lUj ' jj) > ^ i 11 0 ji_A JU * ^ j-tTu-J I 
0 Jl_& t ^ < ts>- (jl J_J_3 (jLj_*JJ 4 _J.}LjJI <Q]J rtlo {jA (jL_ujVl q I 

^jLJJ 4_l>.Lj qa JuLst-c ^LlII £)l .Jjjk CjIa^jIlII 

.irreversible ^ tl V ed]j£ j_aj t jJLLaJI j£j ^a cilte <jl£ L^jjj 
<_ j-C-.il . 4 _j i^j, mi t I I (j_u_L>J! j_Lt-o <j a <_^_A ^JLjlII Mj 

. 4_i^l_>. g. IJaJI ijJ-l^-LtTu.x3 <jl^ <jI^-4jjI^->* * ) <j a £^All uL^VI 






Antibodies: (2Lc.LlX1 jIjjo) SjLiaji ^ 1, ,i->-i - I 
jljJL Ijlotl 5-iLa-~i i ill «L3e-uj jJ_j33 4-ulujj^ jIjjj 

j|j_U clsJ-C,l_ui ‘AjJjJlII jljlJ lIoLc. lilj . L^-al ui>l Ji.S jLc. 

. 1 gia V~tl ojLdall 
Enzyme: -2 

1 ju*> iuLxj jj! j.jii H.tl (jKJ 

Ion: jjjjt -3 

. <Luj^£ >-*■ mi L?j^ 3' 3j j 

Sublimation: . n~ -4 

.(jljji (jjj 4jjUJ! SJLsJ! 4 jl<.otl 3JL»JI ^ 3 jUI 

Commensalism: ,jijL*3 -5 
^]3", ..a JaLujI (jSLlj ^31 ii)3^ ^ijtll j 

Symbiosis: JalSd -6 

(jLSLj^ mi tl Q^SLjj i" 11 _}Lg3£.VLi J) U"m ^ 31"a &Li i-LaLuj! 

Symbionts jrylalSdLo 
Photosyntesis: ^cj .A Jjiuj -7 

4^lla Jtir" t nL) Q^j^Sd! j < nSI £ya 3jU,l d \ inL>. 

. C . >> ">. T 1 CjLjLjJJI ^_4-i (jy£ 4_u_oL_oVl cLjI^jjlII 11 1 i"> y J 1 

Protoplasm: (j»j^Li -8 

.<LiL>d! ^ 3_ir*d! 

Spore: «Laj!ij^>. -9 

i_aLij>Jlj Sjlj^eJLl «LajL3Jil 3^Ljj ^ I c. 3jjl^ i_j_jj£Ll 411 4_Lol^ 3 j_jj^s 

• j j g t-i'l lj 

.4jjIjVI (_ylc. 3 jJl 31I Motility -10 
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jLuJUIg CjLigjS-uiJI 


Mycelia: Sjj U'a j\ \ Mycelium Sjj U'a -1 I 

. Jag_g>Jl_l a_ufui d)Ljj»laAll CuLz.j_33 

Deoxyribonucleic acid D N A: o- 5 ^ j-ljj u . .1^1 i_j -12 

j^lSLll diLoj-a JJiao 4_ulj^gJl iliLag U M Ajjt-Lxla n 1 y ^ 3jLo 

Ribonucleic acid R N A: (o j _$jJ>II cr^^- ~ I3 

. 1 ^j [jj 4_ulj^gj| diLa^laU (J-3-b ">■" a t♦ j iU. 3.}La 

Antigen: 3x.lJl! j^U. -14 
antibodies 3 jLl3sI! ^1. j-3adi Lj^-uSLJ! a 1 " J-^° aaLa 

. LLJ! cjUSKJI a^>f jl (-j ^ 
Autotrophs: ijjuddl 2_i3l j -15 

J-£C- -jljJ.1 <j-a L#15 4_ul JlC. j-usLlc. l_jl mV ( _ T lc. g^-Ll! _J.il SjjLs CjLul^ 

Aerosol: jljj -16 

. jJLi <■< U ,t 1 .11 ,,j3 tii'i'xj Ijo. cULlS j c?~^J a 3l» « ' ~»D j U a 

Continuous Culture: Sj a"... a -17 

j-3l5k33 ^a_Ll! uLa_i_ugj jl^ s" < <>lj ^i_La_u ^Jl»j CIiLij^SLiU (jja 4-C.; Ja 

Substrates: c.jMi.ia 18 

. j a ill i U i »_gJI CuLijjiLdl Lg-a JLa-~ , .it (_j 3JI a_u! JjiJl CjUgSUI 
Toxin: ijyu-u -19 

• Sale. ^j^SLga Jj-a? ,jjs j»L-u 

Photochemical: ^jLa^ t.yla -20 
. *j a • mi l a 111 m" ^^La-xS 

Mutation: 3^ 3U -21 

Cjjl£ 131 VI a!ijjjJ,l ilil 3 Ix-ill ^ j-ii3 c£ajj £j a ^ i^jLa-^ jjju 
.mutant IjilL j_iilll Ijuk JH (_J=>jj«3j ^jJI ^KJI ^*"'±9 .aJtl^ 3 j 3t-.tl 
Heterotrophs: ajjiilt ajp iAc. -22 

.^a-Lll ^jlalLauj ajj «>»£- jl^gjo (jr ll ^Lx>ij CjLuI^ 

Chemotherapy: (_£jLu£ ^V-c. -23 
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. (dlb^Lt^LlI ^1 Jiir~i t ,ib (jlaljjjVI ^^Lc. ^qJLc. 

Organelle: 4 _lL>J! Jj-b j-uL^a 0 »*■»<■ -24 
cjLIjKII) I jijh-JLt »1 lAr.^U < li^l hj I41Ji-b 

. (LOL>JI 3jjl*ILo 
B iosphere: (_£j-p. i_3^hc. -25 
cjUjKII L^ls (j~ij»~ c_i5j5Lll a 3,U 
Vitamin: jjrysLlih -26 
.cQiej^sj £yl£L!l (J^-l (j^ 0 4ljb oLlcSLi <LojV 4 j^ iAf. 5jLo 
Aerobe: lyfc -27 

.?!$$]! 1 , | C ^ ^I t .1L1 (j 11 a 1 n t_jji^5Ljj3 

Anaerobe: ^,5 lyfc V i—ij^SLca -28 

.a 1 min ?!_^Jt 1 »^l >nj V i_jjij5Lu3 

Barophile: dhj jb i_j^SLjjj) ■ t—. j. >» 11 i_uajj i_j^SLys -29 

. 1 jl>> 4_jJLc ♦ 1A o_>ij ^ ? ill ^Jb, jgLis 1 _iji^5Lix 

Halophile: ^JLk i_jj^5bo) e-ige^o i_ij^£Lia -30 

Jj_yjlS) jJLU 4 j 1 ni Jjjj (Jjijejs jbill (_yb. j-llis i—ij^^Sba 

gLJLl tliLijij^bo Jl2j (_y3 j-iSjjll ! juk Jfloj .4 jU,I 4j}Lj {j£L 4-b 

.4jjub! 

Psychrophile: ( (J JLbjij5Lu_u i_!j^5bo) apey-il! i—i^a -31 

. 4jj!Lo 20 jjjs Jisi 3 jIjl>. «L>.j.J J-i£. j-Jj_ijJ! jjbJI (jrb. jgLis i_jj^£Lu 3 
Thermophile: ((j'jhg^aj-p i—j^SLya) Sjlytll l - lx-a i_j_jj5bo -32 
4 jjLo 45 -40 (jjs (_5-b.l SjIjjs. jail! (_5-b. jjlia i_ij|j5bo 

.4jjL*JI dlLl^SLlil (JUil 
Teratogenic: g^ A a -33 

Serum: ^jJI J-i^o -34 

.41 03J Vj j»jJI <ya JjUol! ?j^J! 
Rumen: jJLsJU (jifcpJI ^ «J-*Jl! -35 

Psychrosphere: ^ 3_jjL> 4_iib_La -36 

. 4jl ii-'h dilj-iill !_ysjjuLj Vj 4 iAg-a- ia gjIjagJI I 
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jLuJUIg CjLigjS-uiJI 


Thermosphere: jjejJI ^ dJlL-La -37 

. <LlL^3 l2j 1 1 LjLlI I 1 ^ &*$ 

Thermocline: 21^La 33U<a -38 


( _ J -3 SJjLjJI <d 3 U. : 11j 3 _jjIj^>JI aLalaiU (j\j J ' ^ 3" j^jjl 4_2laiL! 

Metazoa: : IjjLu-a -39 
. L^LJJ! 3a jjLLo cjU!_j-o. 
Permafrost: Juaj^ll! iaala jlaLla -40 

. t L^>.^gJj <_1^1x3 V a Mill ‘ -L^3tl JjiaLLa 

Pathogenic: u i^j-a -41 



Sulfuretun: tVi -42 


.Cjjj-jSDI 3jja sLuaaujJI Lj/K jtLi jI»~n (jj^aa tsJLc' 
Medium : U ,,, j -43 


Chloroplast: o_^^L> -44 


(J-^La2l! aLiLaJtJ clsLial5j CaLij^<jU la^Li- (_yh ii-> i -juSsjIs 

Bacteriophage: L^_p5LJI -45 


. L^j~i<jtl |J3ti~n (jj/jj-ia 
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Bibliographical Note 

The subject of microbiology is not well documented as far textbooks and elementary expositions are 
concerned. There are many books dealing with branched of the subject: bacteriology (medical and 
agricultural). Industrial microbiology, microbial genetics, microbial biochemistry are examples, but 
even in these specialized areas of the subject few books combine comprehensiveness, readability and 
comprehensibility at an elementary level. Thus the list that follows is a personal selection of books I 
happen to be aware of and that I know are available; the omission of a title familiar to the reader does 

Few authors have attempted a synoptic account of microbiology as a discipline in its own right. Two 
creditable attempts, pitched at the sixth-former’s or first year undergraduate’s level, are: Hawker,L. S. 
and others: An Introduction to the Biology of Micro-organisms, Edward Arnold, 1960. 

Stanier, R.Y, Duodoroff, M and Adelberg, E A.: General Microbiology, Macmillan, 1963. 

A useful primer for absolute beginners is: 

Vines, A.E. and Rees, N.: The Microbes, Pitman’s, 1967. 

Economic Microbiology 

There is no comprehensive Work on economic microbiology at any level. The industrial side can be 
filled in with the aid of several standard works, notably: 

MICROBES AND MAN 

Rose, A. H.: Industrial Microbiology, Butterworth, 1961- which does not assume too much basic 
knowledge. 

Smith, G.: Introduction to Industrial Mycology, 6th Ed., Arnold, 1969. 

Medical Microbiology 

I am not aware of any popular account of this field; a medical student’s crib probably contains information 

Cruickshank, R.: Medical Microbiology, E. & S. Livingston, 1965. 

Microbial Ecology 

The author of the first good book on this subject (published in 1966) had realized by 1967 that it would 

Brock, T. D.: Principles of Microbial Ecology, Prentice-Hall, New York, 1966. 

Microbial Chemistry 
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Rose, A. H. Chemical Microbiology, 2nd Ed., Butterworth, 1968. 

Microbial Genetics 

A popular account of recent developments in this rapidly changing field is: 

Clowes, R.: The Structure of Life, Penguin Books, 1967. 

Origin of Life 

An accurate, entertaining and sometimes idiosyncratic account by one pf the major contributors to this 
field is: 

Bernal, J.D.: The Origin of Life, Weidenfeld & Nicolson, 1967. 

BIBLIOGRAPGICAL NOTE 
Chemistry 

Amplification of the purely chemical matters that I alluded to in Chapters 1 and 6 should be found in 
any ordinary textbook of chemistry. 

A good up-to-date one is: 

Buttle, J.W., Daniels, D.J. and Beckett, P.J.: Chemistry: 

A Unified Approach, Butterworth, 1966. 
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.(^lJtl) UpU. Jja.yjfp p K.U.,11 2.sU , .SLjUJI Sjlo-j pUtU :^Uj3lpl (l): 

^JlJlUjj *U! 4Jil*_a 4a jJI 4 *JLi 4_u!j_p-j 4_uLu cjLuI^ ^yz ^jjSCu Plankton :(j^l£Li}LiJl (2) 
. (^ap»piU) 4 j^5c_J! d)U)Ij-p-JI 1 

.~'i \j t-. A11j Lj^_Li£_JIj 4JLja jJI cjLuI£JI (JjLuj ^ 1c. : Lp.jJ^_uj^_J,! (I) 

. (^>-^pJ,l) (IjjjjjijjJI) 4_JjVl CjLj1^-l>J1j 4_ii->iJI 3-Up .j t—JLstloJIj 
jj-a Ijl>»Ij Vl-^^ n V ^ jJ! 4 jLcu ^C.j-jC( 1 11L1 q <h! 4 t<_3JjJU (j-a jjlpo dlLut (2) 

^^yuS\ <P> j* 0-^1 ^ JL>JLI I jut ^ JjVl 

. (^_p!jil) . Jliu La-La 4.3-i.a jJ' aLp. Vl 4jjj {jja d<-t£La 3^pJJ d)L_u Jl*JI 

.(^L4 0 ^LlLUIjO) 

(j-c. Lfej-La-tJ (Microalgae)4_2_jJajJI ipJLs&iaJI :4 cjjs_>JLI ojut (jr a-*-uj cJlIJJUj <jl£ (4) 

.(^>.ljJ,l) cjIjLlIII ^aJLc. ( j-a-<io tS^Lc. t 3 <<,->" (Macroalgae)3j_u£LII t_Jl-»UU 

organotrophs 4jjJuJI . 4 jj)<> ir. :JjjLpl LuJl>. l^jlr.. 31Ujj (5) 

Cyanobacteria 4- ^ alj_ba_>JI Lj^-uSLiJI ^a-t^l (jll^j_3 t Lj^- u ^ipl palib Jl>. t a <(6) 

.<£*-W0 

^ La^ tt £Ub t>a oL^Vl ^ 4aLmkil ^l^aVl ,„n 0^^I (7) 

£_Ut LUt-abj . LjM-LIj Lul a Mijitlj ^jJJI t _ps^_a dU j£j ^j-^a^l jlpjJI LpliLal ^j-aj . L—JaJI 
4%an 4^lj fJLu 4 jIJ b cL.K Lc?jj .<aJUJI ^ cr^>UW ^ Juu <>l ^ 

.(^1jJtl) r&j}l\ 4j(/b jLmj ^lil ^ - r j^.^.t l^Ua(») 

. (£jvljJ,1) djL^UiJI V t L^uSLJI /pa-j.b ‘ ^ (CxJlj Laj tdillji njajpj) <j*r^Vl dul^ (9) 
.(^1jJll) .<uis ciLiLLJ V j-af IJla (10) 
•(c?W0 .Sjjioc jt(ii.) 

.(^j>»IjJ,I) . LaLaj 3j£l3jl jut Cj J «j~ i ii La iLpjlpb 3jLc. Juu Lair. I jut dap ^aJ (12) 

. (^ap-jjtil) .^rupjljJI i^yz diljLpJI <—a^-*HJI JlC. L <-uj 4_J,Lc. 

BjLapi T i-a j-lL Microenvironments 43^^ djLajj tjr a jua-geTdl ^-lilll (Ji-I j Lp£pl ^jut (_p-uu (14) 

4-Lse.a ■ At a. I a .,. I l£j ,, t-% 3a 4-pclXI JoLaujVl ( _ y ^ (jli_uu halophiles 4>-jIXI 4j»a (15) 
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.(^jvljJ.1) .j K M i l l jl ^JJ.1 4 _l>J. Osmophiles i^jj^jjVI JaJLJaJI 

. (^1jJ.1) 4jjutIL]l 4 jj) ts\C. ,Jj t4jjutlJI 4_uli j^L (16) 

. (^vl^JU)Ribbons 4 gKI «Lgd»jj 4-Lj_jil ^_*-aVI Stalks4 gK 4-gr^p (17) 

.(^>.ljJU) 4 jj) <A*II 

t-\—Ljj\ 4_LSUj «4-al JlsclLujI ^JlC. jl - AT.tl *j i_oIJJ,l ^_ua!j (19) 

.(^Ijil) jjl±jZ1\ 

f^lc. Ma 5 'j , >> *I I j^lC. ^^LaVl Lai . ■ L> rtA 2 \j . >» ♦ 11 j|jJ,| ' i—alJJ.I £jl ^j-a (20) 

.(9 £>.ljJU) . I jlj? L$i£. 


^JUII 

' j ^ j j-ui-ij i LLudjI (J a <*<i"i ^yjJI ^jl_>- 4Jj fly * ^l^>.| guasars 4 _j_ij^JI <~<l />> <1 <11 (|) 

. (^_>-jJ.I) . ^j_a jJu-aj ( _ 7 jJI£' £Lj^SJ! j CjLv j_a ( y J a 

tUI (j7 Jlc. j * U~i 4_5 _l^ jJI 4_ul^pJI j 4_jjLuJI oLulSJI Jll^j_a ^jj^Tu plankton (jjJi£LiiL±II (2) 
. (^-a-jJ.1) . 4-uUU gl_L>.VI 1 ^jl*- 

L_<-Jl-<-UJ 1 j . SjUJI (J7 ^ ^il SUjUt l <1 LucVI (J7 ^ (jiuJU CjLu-£2jC. J< mi (j7 l£. Cjlljj^-Ld (3) 
0 4-jJj-lII ^jUJU oL>L«l]lj 4^1 oLIL>L^l 
.(^>.jIiXI) 4_*-a CjJlscj Ju3j t;Oj Jolie-a 4 i> <^i t JL^oj <_yAj t (4) 

(Ji-Jjj . J-aLm L^Jjlju jl l^vlin Ju£. 4-11 ^il L_j|jVI (jj* (jLjijVt <_ylj LiDa^jj^ajJ,! J-2_ij (5) 
^useJJI jl lZjjJJ. 1 *11,1 (j-* 4 j 4jLudVI jj^>o Lg£ t JlL>JI ill La--a- < <i jl ^o-dJI jl (j-® ‘^-iLj w ^L»-U 

. 4-iJbfrJ.I 4 jj 1 rtqjlll JJJlII (J7 jS fjr 4i> .(^LaJlj ^o-dJI jl JlL>JI jl <JbLij)j£l_J.! 

:4^ij 4,0^1 J 1^L>^i <^3 JLLUVl jLi^ ^iil j^L»f j^.1 (6) 

Ring-a-Ring o‘ Roses A pocket Full of Posies (^LkjJI Jj!u 3) Atishoo-Atishoo We AU Fall Down 
gjh JJL£. ^jlajVI fi# ( Iirt’il ^jjjUrtxij fU 4 fll-v 4jjJk ( _ 7 hL ^j^SL-uLoILa J Lila VI j J m i j j 

^ijju) j-e.Vi ^kai 
.(^>UI) 1969 fLl ^jVl JlI£. Liiii (7) 

.(^>.jjXI) ^JulXI (_P=>jJU oLa^Lc.j jjIdIjX.? tj! 4-^L i -L i Kyi ^jJulIIj J>j (8) 

.(^>.|jJ,l) . 4_uj_L>JI l£j_LaV ^aLAll Jii£. (9) 

^ 31 Lg-La U^i47 (1978 ^Lc.) oL^-mll ^ (10) 

.(^>.jIiJU) tyll j^jJI Lj^L>» (jL-alll jj* (l l) 
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\J>— ol9#JI 


. Virs j RNA Pico 

.(^>.^111). 1978 4aLa 4-uajVl CjLuijj^_LaJI JJL£. jJj (13) 

^ Jj^sVl (j- 3 L^hLi^l Enteric cytopathic human orphan:ol 1 K1 jL^ali.1 Echo(14) 

JLikVl jl>j 

.(^^1) i_^,LUI e%JI Ja g-5UI JU*1 jlui aJU 
(wla ,> ^JlII JLtJIj bphjljl ^Jl 4iLiVb (^.jjUplO jljSlI Jui J-L3UI Jaaa (16) 
.((~->4l) 0^1 OaySJI Ja ^**31 ,>. ^jVl IUI Ja JUa>U Jclj 
H^aJ fja i=ej y ijrtjJI o>t . Ac . ^a i 3t.A 1 ^ Cr lJj_uyJI j»» m~il l ^1(17) 

. (*^pXI) 

(jlSLI cjL^ji^jVI VjJj 4_jjLc-i£JI cj^Lc.L illi £jL<_uj I) ^jJj 4_t_Lujj_i 3jLo Enzyme ^jj_sVI (18) 

.(^^1X1) V |jL». liilaj JfiUiil 

j antibodies antitoxins J SU^juil ^ LUiJ J* 2u$U, olWiJI oju* r.^,^1 (19) 

.(^>.ljJLl) . laSLifcj 

4jL*^dVI ijja <CjL3j L$lpJ (JJ JL*iI 3jl <>»a jlj-a ^Lul ^_<-u_>JI «tc.LLU 3j^>-l j-&>- ^1 

.(^>.jjXI) . LuLLaj^jJ JL^Juj SJlj^Lj j“\ < . 1 4_(jJua (21) 

a j c j \ (jr Aj-I CjLqjsV (jr <^ujj Ljj_uSLJI jj3U>T> *~'l . j3ll ^yQ £•) jjI tiJLd (22) 

.(^wo 

lLLcL Vj .al^^JLitil ^jj_>JI J1 ■ ..I ^_i 4 jI 1980 ^Lc. 4_J.L*JI a a c,;lf.| (23) 
.(^>»jjXI) Juus cry^tlJI ^1) <jl 

.<±j^UI «t-ill JjLlL Sj^Lc. J3*i n ^jJulII <j? (j^a ^s-lioI (24) 

. (^r^pJU) .^jJulII JJlj < jr 3 Ijjj L-ilajJI l_<jlIjj 

.(^>.|jJt,l) IjTtljoj ^_Ltiu-LaLa) 4jdaL<L<J t j- a (25) 

.(^>.jjXI) CjLj^ UdlL) 43^UI 4-aL*JI ^ ^-a-" I .|I 

.(^1jJLl)South See Island (27) 

(£>.\jX\) .(1903) (1848) jJj (28) 

at^»...j"11 a^oljjJI a_L>.j_a 4 _j cjLLlII & • ^*»-~ .4_uLtVl a . ,^.^.tl j.j® ^L3J ^jVI jl>.jj (29) 

^M_lJI erfl 2-^lj jLk: ^ 4-cl JLki^l V 6^15 ^Lil cilllA (30) 

• I) .«Ljj^jlII 
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<_jL*JL!I ^j_a 3.j, >< <- 3.sLaj i4_JoL>J.I cjLjj^SLJ. 1 cjljl^5j 431 ^VL (31) 

.<e*-WO 

oLl^Vl (_^-juu £)f juu^U-U 4l>»j-a 1 3 -cuTlLI (^jVI 4JL».jJ,I (J7 jt .l-i34 o juk £51*11 ^_y5 (32) 

3j_p»VI a I <i 3~4 (jLu-uV! CjLLjjj^j JU3 djLcjjjf O^LC.] Sjj^jJ.1 Lp^-JI ^ILu lil (JjlAj 


"(£>-IjJU) <jia-aL>JI jjVSJljJuui 
.Q a^l) . ^ *LU 3j*l5 till j juu (34) 

1 ag/°> (J5 j m i jU j (j£. Ldj*il_tuij)) <_y5 *L>. La j_a^>JI t j-c. JL2 j La (35) 

:J^flj lSi\ fUj£]l Ur* d-sLu^l <j-a tillj) . 4 j , S un i v ujLm <>» j-a->JI 

.(^.jjXI) .« o 15 {j _a i iLauV!j j_ca_Ji,Ij ^>_a->J! La->j» 

JuiiaJI :^_uoVlj . 4a_u^ L$J <“.l n! <>»t I t jL)-LLai.- ( _ y ^.jj i _ =r Jt j 4 juLlo Ci>ji^>I 4_a->-jJ (36) 

<^1 crt%uA I ^IjL^I a^3j dLi V Li* <u*n]| (37) 

,(£>.ljJ,l) ^JlILuj 4^5 JjJLII ljufc <j? <jr Ll5 cdii £-a* .«Speces cjL^ 5LJ,I gj*j|» oJu-a5 
.(£>.|jJ,l) .<jLuj}Ll LaL_u l^akta <jjj tCjLLa 3 JlC. cJlL (38) 
. (^>^IlJU) Qj <~nC. {jC. CjI jLiaJU <j-« 0^1 4-a JlscIujJ,I CjLc.j^j>JLI Cijlj (39) 

Lj^-l5_jJI J" 3 j 1 g ak« a ^j! 0_u (Jj . j_j5L2jlII o'j-tb ^j-a 3ji5j_o 45 ^jlU fijjt Cast ±ua\ (40) 

.(^IjJU) J*AJL> 

J>}LJ1 ( _ 7 _3 4-LaL-u-i JSLi ^uj 4_)£_u>JI »".l s\ <>»t I t_3^_uo 4_u^jjVl (jr 3 Ijui CjJl5c_) (41) 

M5 4j*j_>JI CjI jlx^aJJ 4ajLia CjLij^SLJ.I ^j-o CjV^Lu jj jL. ^ L-,-w 4_»5 La cdJ j ( _ y £j . 4 _jj^jlII 

JU.I jljJk) t>c. >L*ia5 CT abj_U <j_a L^JJ 4 jvL>J! ^j-ual ^ jj-a L^la -Uaj 
.(^>^IlXI) 4 _u_jL>JI LajLi 

.4JjLUtXlj SjUJI (jiaLiXI ^jlj-a ^ 3jLc. dljjjej* <Luljjfc CjLij^5Lta £>-j£ (42) 

LajLjIj CjIjI*_ pJI £*i>- .jjjliiJlj (JjiJlj aIIc.V|j jLlVI£ ^LudI CjLI*£>JI Jjfcj 

.(^>.jlU,|) Ltaajl 

<( UJ) 111 J •>~ Mil ^a-jfcl (jl (LJLc.) (jVI Ijl^J J-a- Cm ij V (43) 

•(fc^-WO 

^^5 L^al J Vtnil J_al dJLuij .SiajkLs l£*jv*a 3jLU ^Jl^j ^LaTufeVl Jlj La (44) 

.(^>a i) .dUjz ^ 




,jl5 La^ 4iIL d)LaaVl £a ^jIojLuj V 3Ll>JI 4_p-lj {jja LaJd]I 5Jl i iia (l) 
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1jj 4^_al La-dj AXI jj- 4 a **• “ " 4-UI Jl2j c_j!j^JI <j_a ^ jl ^ a Liiuj ^j-aJ j (jLoVl 

(^>.^11X1) tj£ 4-1 Jj-Sj ij] llui .ilj? 

^-lSTl<-u-J *4 Al"c> a CjL^ ^ I-Variable amounts l_J^j cJlIJJ,Ij jJl>.V| (jl£j-traces>» 4_a^^p (2) 
. Li-t-cu-j Oj-s-S, CjLi-a-^-i L^>-LL>o ^j^mi ^akt aV^j-alt-II ^_slj-II £_a tillj 

.(c*-WD 

^Lj ^ L^aJ l^cTu-uj 4_jjLj^j£ 4^Ua 4j?tj_La jjJljJl>JI jl I oJJb Ji5Jj (3) 

•(j^-LAO Jik o- 4 Denitrity 3^s-_p (4) 

£y\ ■>■ i ,j_a Jj-jt-aj 4_>j_ji_i VI £dJ9 tjr _3 4_JL>JI oJ>~& ( _ r 5 4_ulj_&^UI Ljj_uSLJI j a n (5) 

.(t^WD 

4_j_alj CjLjLlj j!-(jLcu_)Vl 1 j j 4 LaJ-CjLjlj_p. ^j_a 4 jjv 4 >■ t <mIj L)^L>- 4_c.ljj ^j_JI ^£La-i (6) 
.(^>.ljJLl) 4je_tujVl £jlj-a-> aJJt> u, a > <n j . LaLaj CjL>j^5LjJ,l l_a^ t4 a<it a 4_ul Jl£ JaL-ujI 

.(^>■1^X1) j_aV! I JJt (j\£- j»Lc. JjLajI iL1Ll& ^_luu £)l ^^_l1I lLLcLjI (7) 

(x_>.|jJ.I) . CjLjjJL>JI jjj< e-SjjVl CjLla ^1 CjltJjILtJll (jiaJU 4 juj^ J-coj Ju3 (9) 
(^i jX\) .2u*t~Ji aibej JJL 4i oj-i‘jLM e^! 4 , 1^11 suuji ^s^ui r^L^i (io) 
- 50 ^ a* 0 0 

\jX\) .^ l a jlU l (>a (jj-jUl t>® (12) 

_*A Carbolic Cieid j .^jU^JI ^V! yt I ju* <jI ^ jJ! jjLuj Vj lm (13) 
. (£>.[ji\) ^jU^J! ^.VI>4, Ij.-v^XI Ij*] (LuLUj^j) I^L>J! ^£jljJI ^V! 

♦(t^WO ( ,4 ) 

.(^>.jjil) .4_trv.j^s <Lu^£ 4 i-a- m i J_a->ij 3jLa ^L um ^-11 ^ Cation (jjjjl£Lil (15) 
4 _^_bI_SL1 LuLujI lj_& i~j.au *u5>I du> IjlA t _J-a->i-i L-uj^-3 (jr £ 4jjJ_a ( _ T JI 4 -jll^j (16) 

.(^1^Xl) .^\ ^jl> jti\ ^L^kAJI 

.(^>.ljJ,l) .^yaiaiJI ^il 3l^L*-a 4_J^ (17) 

.(^>.|jJ,l) 4J 4jjSla Jl>»I jjJjaLujJlj (l) 

4 j i C. LudIj_C.I L-<-i-<-uJg <_) (j^_aLi-x^ j-us\lc. jjiaJU ^ (>C. LJuj (2) 

(j-J jJ! t m tsij j_Aj . l_J_ 5JI daj-j-Aj ^jjJLII l-x-i-u-J Jljj t-dljiaVI ijT ^ i_jl 

^ tjrjJ-a^Xlj J_a->dl ljr LaJ-a ( *L3j 4 _j j _uL_ u | e\Juuaj Jl£. ^ (_Jj^_uaJ.I jjVl {jy l£. ^jjJ-al b u 
.(^.jlXI) . Ly rt*-aJI alj-iJI 

. (^_>.I^J,1) .4-uljuJI It All ^j_a Cx-t-u-il 4 j ait II 4 _l>-L 2JI ^j-a L^jI ^c.j-i_aJJJ,l i ^ A i-t^a |jt£L& (3) 

. (^1jJLl) .. LJI^1 Js a^lia (4) 

.(^>.ljJ.I) .alj-ailiJI oLjJI Jljjf ^4^ (jilj-iJi o ^*.^ tjsjs jjb (5) 
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. ... j£| jJ.1 ^ J V*i i n~ .. Lujjv 4jj jiLaj 411 ?r*i a CjLjLu (j_a 4-j^SLa 4 j^j (6 ) 

a^UI CjI jJJL ^l<-aXI (jf <_yjtj Vj j_a->XI f-j-szj (jJjJI (jl (jLuJI (j£. (7) 

4 . m aU LaJj <jf JjrttU (j-a ^j-u-ii^ 3ju*lXI (jLtajVI hlj-a (j-a JJLlII liij . Jlju£.lj J-uajs 

. (^».|jXi) j-alseHJI Liajf ^y-a-t-uJ (8) 

.(^1^1) .ciLp.UUI (9) 

. (^>»(jXl) . li.Lti.ll] 1 (JS~I <*•*. (10) 

♦ 0_kJ|XI) Sb^pJU 2Lii-a$ll ojuk ^ Hove <>a berly Kelly ^L£ Jj^u Sjm.U <jjjua Li? (I I) 
<_ ? ji Ltiajl ^j-o-UU ^_p-VI (jlj I jJ! ( _ 7 Jq 4^MaJ! JloIoj i*1**m njJj5Lil (12) 

. (^j>.IjJLI) (j^U! I Jl& Ijj 9 4 t^> lr ,j_c. 4J^LoXI {J7 -& 4_jUUt_a 4 j^ < <1 

.(^1jJLl) . Cy L>XI oA\ cy> 4*a}U (13) 

.(^1^X1) .^Vl Jl ^IjST (14) 

.^_tia_>JI jrl j_j| JUvL^ ^jL^jj-jjia-al^JI : 4_pj^>J! L^iap-jJj J-uoVI ^ 4-ulXl 4_ai^ (15) 

.fe*-WD 

" . (^^jXI) Cobalamin ^-aV Lj£ :jcptuaJl ^oVI (17) 

.(^>.|jJ,l) .Mycelium (JjL-u ^1 jJl U m <jy l£. 4-j-aLXI ^Uall <Lb£^^-a-f-uj (18) 

.(^ap-jiXI) . 4jj) <>1* II julC. ^^LaVLj 3 jUI 0X4J (_y-*£- ijSixuJI kc.Llus <j-a (Jljjlfi ^jLj (19) 
JiLa 4 j r 1 ', ■ .-■ 1 1 ^j_a JljJlC. (jr 3 ^Lse-b ( _ r £. L m.- o (_£j)*~« 1 n a ^j_J! CjLXLajtjl 0 JLA ^<uj (20) 

.(^>.1^X1) 4_u^JlII LulXlj IjXUol 

04U1 J-*JI^I*& 

.(j^l^l) (4WI = Sjjj du*. .JUsJtl £,lja»JI fu**- Jib ,Ji lit (I) 

. (^ap^oXI) 4_JL_u 4 -uj..^L1 I ' »•*■ 4jj j 4x.j_a^c_a jl 3jj anion (2) 

.(jj>.|jXI) • 4_Lp- ^ Ju9j l-Sj^p-a j-aVl IXa (3) 

jj g U .i 4 _B^Lc. 4J 4_jJl1IjjI 3jjU 1 .1V ^jjusjjd jjfcj jj ^LJj» 4_pjj>JI 4-ap-jlXI (4) 

jLc. Lai . ..djltarmijlj 4aJL>JI (jULXI ^ <Lc.Ijl>X! ^-IjjVl 

.(^ijXi) .jiyi 

.(^.IjXI) .«XLuj^j51il 

,jl LaX'-^j.n£>L)j JlJ^JI 1 ^ ^ tdJLllI ^aJL*J! t j-a (jr £ ^L*_a ! Ijl& (6) 

. (^Xl) .J^aa ^^11 i^XI ^ ^jPXI 

.(^>■1^X1) 4_jjLUjj_j 4_La^5Lv 4 ■ .■, ,ij a (7) 

.(t>»bXI) 4X5^11 0^ (8) 

.(^>■1^X1) .« 4» 1 mi II j-±£- 4_jjjj^5XI Xajlj^JI SjuJiC. CjLi^jXI» LjLaJ^ (10) 
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gdUf J^Ulyia*f$A 

' ■ tl 4_>.j (_^jL_uj La J-&J « 4_IoLu>J I ^Loj *. 1 • t-. 11 ( j J a (J^» L<_A (_3JJJU ( l) 

. UaLVI L^Ual LaLaj C^a^j fj>>1 £>LaVl o j*j ^ (2) 

.(t-WO 

(j-a^-Sulphide Stinker /aJkt Lo.l 3 1 i^j-Sulphur Stinker 4jj-iL>aVlj l_ 3JJJU ojijjl La 4_a->-^3 (3) 

J_2_*JI <—ijJa! I j-Aj-«J- i T u^-jSJI £jL 3JI» jl Mifltl -a-(jjSa VfU 

.(^.ljJ.1) Sulphide Spoilage «^jLuj^jSlil 
I JlA (j-a JoLLaXI 3jjkll aJjLalXI CjLo^>JI ( j-a JjJulII t j-a 3 -jJl ‘-kltllj (4) 

J^Ujj JoLLail jLse-jil ( j-a <jr Laa (jiajjVI JjLuJI «^jLlUI ijLLII)) ^I-Latix (jjiSa^U! La? 

.(^>.|jJl,l) . 4 j*.LuI ^ ^LkJl 3^UI 
(^>.|jJLl) .(j^lll Jjj-uV! (Jj/Lstill jLLU^j£ 4jfc_£u (5) 
. (^>.!^J,I) . (jLaj^JI Li La JJS j t ( J-qjtTL<.uJ Jlja V «4_uj^jfs CjLaLa->-» L$J 4jJ-th>al 4_a Jua ( 6 ) 

. (^ja-ljJ.1) (jjjLuaJI £_a 4 jL*JJ 

.(^IjJ. 1) .LaLLaj^j >\ (8) 

.(^IjJll) .2L)-iU:i SuLLi* (9) 
.(^IjJ.Q.LaiL^j^jM.ait Ua ( 10 ) 

d«Ut J-*dl gi*f»A 

.Lullaj^j jLLai (I) 

jJa jIf. (jj-Ll oLus jjl c-ib^JI Ijl^J ^jVl a* .Utl j_La hunter jH La jLL_uVl (j_a o_»lc. (2) 

. 4y.i-> JI oj_A Jla 4-kj£ (j-C. ^1 J*L_ujIj . .. Jj^ ^j-a ^lieJLl «L*-ju-u ^ <_yK.Il J}L>.Cjj-a 

•Mill) 

.(^>.ljJ,l) .SuLKl! claj (3) 

•(t^WO v 1 '^' lAj^ o-* ( 4 ) 


>ut 

US .*111 JjSIl ^Lb V IJiAjUs .UUI US3U=JI SLil Ja cblS Lit (I) 

.(^^Ul) .4_3 Jl>. J£ 0 Uf.l <_£ jJI <lK j-a^l 4_J] £>-jJ 4JJI (Jjkiej V 

jJ^Ldlll I JlA (JiLa i _ y k Ja-«-u^l ^yjLi t j-a 4 jj 3 jLU ^Lal ^^ylau 4jj|jJI 4 j jLillll 

CjLJalklk . 4^LLaJI 0 JlA j jLaa-a 13 iji L^ 4 j jilll 4-ul j CjLalSJI (-dllsejj . 4^Ua ^LatJ 
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(jliuiUlg CiljgjXaaJI 


n^-.c.n 4^j) ^USlSl'l Ut-SjjJCJI 

t4-uLt-4-i£-il 4 j jJilll 4_uli ^yj^xjuA t4jj)<>>ttl L^JiLa ^LuV 4^LLaJI aJJt t4jj) <>>»!! j-jlC. iljll 

Cj^Lc.L*2Jj 4^LLaJI ^LuV 4_p-Lj ^j-a 3juui£l (J^lLaj (j^j CjLuISJI eJJb (jl c_3-IJll till jJ 

<J|jVl (J^-Lalll <j-C. 4 j>uLLII <LsLLaJI Vi mb 4 jj) i>\C. 3.} La ^1 (jjj^SJI Jl-l^I 1$^ J^scjj 
(J il-aJ 1 g K Ij <>ir. j_i£. 3jLa SjLui^l <j-a 4^LLaJI J »^i->i~ tliLul^ till j Juu j-oTuJ 4 jI ^aJ 

4^LLaJI fiJJt Jjjjtlujjjj 4 jj ts-\C. jjlC. 3jLa 3 Jll^I ^j-a 4^LLaJI ^H_u CjLuISJI <_aJJll k \ <«^3j (3) 

*(^L49 

4-uj.x-o.lI 4 jJulJI 4_jj! j CjLoISJI ■ t-»3a «4 _jJLuL>J! 4jJJ tTtll 4_<jl ju» .i <ssZ* t_3JJll (jl IjJI ^j-a (4) 
j S j j ,'ssc 3 JiLa Liajl o#j£l\ Juu^l ( _ 7 jIj (Jj_>iJ ((<bjLa-i£LII 4_j jJuJ! 4_ul j» CjLuLSLJ! Lai 

.(^10 jjlii 

porphyrin oV 4 4-^}U!j 4_ub*JI oUU! JU^JI a,^3i (5) 

•(fc^WO cr 1 *^ Porphyr ^b^JI Jj-aVl ^ 

.(£f?\jX\) .ulUl (6) 

= (jl aLal*JI £-a^>-1 il t4j^l*JI 4_p- ^j| ( j-a ^-sa-tse-uo Q-<-u-J Lufc «4jb3U» 4_ai£ (7) 

.4JLyj 4 jj <>*r. 3jLa-i ^Ju u j (_£l Saprophyric = «4_a-a^Ha» jl «4 _l 3 j» tliLulSJI ^jufc (jl 4<_aJJJ,l 

.(^wo 

.(^1jJ.1) bp£J! oLajjbjfUl « 3,;^ ^ (jj^j^^l J£l (8) 

.(^>.1jJ.1) .«ti L - t K-u qs >a^» jl «^.^1 (9) 

(j-u aJL-oLUl JjJl>JI ( _ r lc £_3 j Jj . aLp»Vl ^ja4^~> (j-a 1 j-jUju CjL_ uj^_uaJI Vj (_ 7 _& V (10) 

.(^1IjJll) .2U>JI ol^^lUlj 2L^J! jsL SjUI 
aJjLst-i V 4 ^!jjJ! p i 4* ,i, ,iJ-a 4 11 <ij)^ j (“in (jr £ (j-o-uu L_oj J_aj Luilj ,Jj_La (jl£" (l l) 

•(^>UI) .oLU! ^ ^ 451^1 ^ SaSyi 

^ High Frequency of recombinahon Vi^l 4 j a mmII ^ ^jVl <^Jt> HFR(12) 

J-^1L VI V L4JI ^ylb*. 4 _jL*1I 4_3j^^ Ltiajl jj J £ (j-a 4_uljj tlj| Jjvj ^ 

Lj^_u^lII ^ «3jj^,IUI)) {j£L JjltuJ.1 ^yjlJ^il JaUJIj .Plasmids tlil^UajM-JI u a <«n j 

ot O^J 4JLA J^l Jc. >U| J>a^a 

aU3? (4 I ,3- ,„ . 11) aiijll 4 _lUJI JU1.VI ^ SjJlIII 4Jc. 4aliJI ^ 

• (^WO 

1 ar. LaLaJ <—altiej ^^jVl tljLtjlSJI ^ ^jljldl ^L-ut^ .3 JlC. 4 >jjvj ,j_a (JIsIj ^-a-seTtll I JlA (14) 
^lc. ( _ r j_La ^ a 11 (jl ^a_i . LuoL>- I Juj_a L*_t3sj ^Ll>.VI tilILa-a ( _ y 3J I Lj^-uSLiJ I ( _ r £i CjJlscj 
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U*IL— 


J_2_Ll 4_»JL£ L-tTti) Ij^-u5LJI l _ =r 2 i «i I^tl j3\&l\ <jl Lkljj-a <j-a <llLsL>> 4_uia^-3 

^pJ! L$JLul<^1 L$jj jl 41 Jl>- VI j^laJ I JJt <j-a jj>-T £-uaj-a 4 t u ai 

•(jffWO L>-=J^ u^- 

Ju3 <j5u <jlj 4 4 _uIjjJI 4 MiJ <^Uj lJs^ju ^_j_L4dI La J^L>- <j-a 4<jVl Ll9|j <jr}_aieu]l I Jufc (15) 

. (^>.1jJLl) ,<jLcujVI ^yl^. Jju <jJa 
. QtuJjJLl) .cAjsjSJS *Juk JLa oV 4^ (16) 


*■*£*•*» 

.(^>.|jJ,l) .Ld-a_4jJI CjLl2j jj tr^jlla (I) 

^Luujuk ju^It l>A>i ja" ( 4» J ijJ ( ^ 

<_y-A (Jj-se T iJ ^aJ I jLal^ jjuzjHJ ^LiJIj <jj4jLs ->}Lj <jl <5-u-u . *I-S^> a I j-^e-us 

5 5 4_j_j^_3tlJlj j- u ajL u JI (j^a 4Ttu Ju>JI Sjl <>>->»II j is~)C. ^Lv Jjkj 5 5 ^jLst^ss <_yJI tiLIIx^ 

.(t>-l>XI) liA jIj^I ^13 <> (3) 

| j^j ^Kj| <_,£] ^Jlu-u Ly li<-4ijl <AJlj tiijLUJi <_y.II Jjk ^ULlj JL&» ^Lse-usVI I juk JjuL (5) 

(t^WO ♦«3j J ^l» -j (6) 

. (x_>JjJJ) .^-Jl <3*» 4jrt-456J Jju*-a I j_A (7) 

LaS-4-u^l LuUL CiLUl SLu^l <j^La juoiJU a ^ o^l tilii J^3 (8) 

V J - ■■ illl-LA <jl 

(^u*.lj-11) Ju^GJL) Lu^ 9 j-aTiJ i—3j) i ii CjL-oljjJI 4>JlA <JlLa <j-a 
. CjLjI^j^JI <_)JaJU <_g^Tu-u-a (jy ic.-^alc.l Li_l 3- Liajij . 4 _l2I^JI CjIjLlLII <_gj)~ t n a ( _ T ic. <jVl ciJJj (9) 

.(t-WD 

<_y_£ Olmuj-Jou <_lH_LAj . 4_j^_tiu_JI jjLjjJ (jJLoJI lju <Jj^>JI 4>JLA <_y^ 41 A jjl CjLvLseJjl JlS- 1 (10) 
-^jLtauVI <_yl£. 4 ujIjjJI 4 (.iji^lLi 4 _uoL>JI CjL_4iljjJI <jjjU" jl al_^>-J j»j>J ^3^1 ^aJLtJI Jjj ^a-Lut-a 
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. 4_ojj_c 4 j 4 \ c. 3j-<-ol ^y-gTaj * 

. IjTlL>oIj „< mm 4_*_-aL>- 4 JLl£ jJI $.Lp»VI jLluil * 

^Lj9j t4 jJl £ LjjvVI g-L u ^- t ^ pj g. L u 3- t 5Ll' J>jj)^"1^1 4_*_aL>. ( jr ^ * 

lj-5lj I j ijLt-u I jj ^ ^ U£ 'by-L& . CjLsfcjL) 4_».^_3S_1 JkJU 

. 4_j£jj-cVl 




.1931 aLc j, <«Q A JuJIJ_A ^j-A * 

. 1955 ^Vc. 3j_aLo1I . 4_*_aL>. <l>.|j^>JIj c-tLaJI * 

. 1969 ^aLc. £>_a 4_aL*JI 4-a- i^t flj 3jL>JI J^LdLLU <—Jo * 

. 1972 ^Lc. Kj^r i i <j_A 4 _aL*JI 4_3tx*aJI j.y «h*>»La * 

s j'3>^ 1 j j .' k J-^ * 





3jLi£. ^ 


( j_A C^5L!I ^£> 4_aL*JI 4sr /^i!' 

.1981-1962 

4-t5m : L^-La CjLa^>*j5 4J * 

t 4 _j_uo LjjJ I 4_u^pJlj 4jj-tTu-J 1 

.<<0*11 

o'"-'>11 

.(^IjJjlII (JjLia 
.c^SJI J* >Jj * 
4jlaL>. ‘ -I** * 

.1958 <jJ-0 

. ^j__4 4_J_Lla 1_1_11 j^ys 1 j _ a v i 

. 1964 (jj-Ll 3 -*jiL>. 
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. 1970 JjL^jLa 4_*_aL>. 4_aL*JI S «^tl jy i n^La * 

. 1970 CuJ^SUI 4_*_aL>» 4 JI£jJ1_j t' - Utl 4 _Jl^ Jo^Cj JlC.1 i <<a jl"i < .11 * 

. 1975 -1971 2UUJI 2l^J! * 

. 1980 Cuj^SLII 4jl«L>. j-jJlo * 

J) is~iC. j_Aj iCjl^-a-lJJJ (Jja _} JlC ciJjLtiuJ <Lu3.It, C-_<_usl_Lo 5jlC (JjlxL * 

. 4_uJl*JI l!j Luua_>J 1 JJlC (jj£ 

JU-lu j-uQ-lu jjJSjJi 

. 1938 ^Lc (<Lujjl!I j-uuz 4jjj g -%.) 4^b^a JljJ!j_a ^j- 4 * 

. 1958 ^Lc ii ^ ui 4-l1^ jj- 4 * 

. 1961 (j-u-xa-tfu £tlc 4jl^L>. (j_<i ^jJUJI (jr ^ jCmtyjja * 

. 1964 4_ujJlII LuUlLj jTt < <i ij^a 4 _*_aL>. ^j-a * 

1958 ^Lc jL Lt -a ^j_a (j-A-C 4_*_aL?e_j JuJI eJijliij JlS * 

. 1976 Mluu? 

CuJ^5L!l 4_*_aL>» <LiKj jJCjLuJI p > ■■ ^ < I lillLuul <J^ju * 

0^1 er^ 1983 JLi* 

<Lu>.I ^JjlII ^a-l»JI ^ JuiUii du^LII 4-t.u .lm J-a 3 ^jL>. ^JjC. * 

.^UJI ^y±aj ^1*JI (j u~t a) 4JjjJI 3j^L».j . 1980 ^aLc. 
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